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SUMMARY 


Graphite-epoxy composites are playing an increasing role as viable alternative 
materials in structural applications necessitating thorough investigation into 
the predictability and reproducibility of their material strength properties. 

This investigation was concerned with tension, compression, and short beam shear 
coupon testing of large samples from three different material suppliers to deter- 
mine their statistical strength behavior. The material tested was obtained from 
NASA Langley in conjunction with an in-flight testing program Involving the 
spoilers on some Boeing 737 aircraft. The material was supplied by three manu- 
facturers: Hercules (3501/type A-P) ; Union Carbide (Thomel 300/2544); and Narmco 

(5209/Thornel 300). Two sets of Narmco material were tested to observe the 
repeatability of mechanical properties for supposedly like materials that were 
manufactured at different times. 

Statistical results Indicate that a two Parameter Welbull distribution model 
provides better overall characterization of material behavior for the graphite- 
epoxy systems tested than does the standard Normal distribution model that is 
employed for most design work. While either a Woibull or Normal distribution 
model provides adequate predictions for average strength values, the Weibull 
model provides better characterization in the lower tail region where the predic- 
tions are of maximum design Interest. 

The two sets of Narmco material were found to have essentially the same material 
properties, and indicate that repeatability can be achieved. 
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To convert from 
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To 
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(Tp -32)/1.8 

foot (ft) 
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INTRODUCTION 


In recent years there has been a tremendous Increase In the demand 
« for lightweight, high strength, and high stiffness materials. The 

Increased demand for materials displaying these properties has brought 
about a shift in the design world, toward composite materials. However, 
' the complexity and the inherent design variability of composite 

materials has necessitated a review of the traditional rules of design. 

Questions regarding a design basis for composite structures must be 
addressed before maximum utilization of . omposites can occur. Iradl- 
tlonal procedures for establishing design allowables must be changed to 
reflect the differences that exist between composite material and tradi- 
tional metal fabrication. The traditional procedures outlined in MIL- 
HDBK-5 (1) specify that a sample for establishing the design allowable 
should be restricted to one alloy, one heat treatment, one test tempera- 
ture, and one measured test parameter and this should Include several 
heats or lots from a majority of the Important producers. For composite 
materials questions such as (1) what is the counterpart to one heat 
treatment? or (2) what represents one alloy? must be addressed. The 
entire question of repeatability and reproducibility has not been ade- 
quately researched. Likewise, the applicability of failure models and 
distribution must be considered. The current design allowable concept 
is based on a normally distributed population and how this concept can 
be extended to other distributions requires further study. 

Inherently, flaws can exist within composite materials and force 
these materials into a weakest-llnk mode of failure, order to fully 
explain what is meant by a weakest-link mode of failure, consider a 
group of N links for a chain. If each link were tested independently, a 
, scatter of failure strengths would occur and while the data would be 

expected to display a central tendency around the mean, actual values 
would fall on both sides of this mean. However, if all N links were 
' joined together, the weakest link contained in the system would dictate 

the chain's failure strength. 

This weakest-link theory is the basis behind the Ueibull distribu- 
tion, which has found wide applicability as a statistical model for 
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materials governed by this mode of failure. Initially the Log-normal 
distribution was considered as a third distribution. However, Reference 
(2) states that for sample sizes of less than 1000 there is no signifi- 
cant distinction between the Welbull distribution and the Log-normal 
distribution and for this reason the latter was abandoned. For this 
reason the Uelbull distribution in addition to the Normal distribution 
is of primary interest as a possible best model for composite material 
design. It is mandatory that a modeling distribution, for composite 
materials, be as accurate as possible, especially in the lower tail 
region. 

It is apparent that one of the first steps in establishing a 
comprehensive design procedure for composite materials requires that 
many of the questions regarding repeatability and type of distribution 
must be addressed. The primary purpose of this investigation was to 
obtain large amounts of failure data for different graphite epoxy 
material systems and investigate the applicability of Uelbull and Normal 
distributions for this data. As indicated in Reference (3) Boeing 
conducted a limited study of these graphite-epoxy materials. However, 
much larger sample sizes were required to facilitate an in depth statis- 
tical study. A secondary purpose, studying repeatability of 
manufacture, was also provided with the Inclusion of a supposed 
duplicate sample manufactured at a different time. 

In the course of this investigation three graphite-epoxy material 
systems were studied using different laminations (unidirectional and 
crossply) for three types of mechanical behavior (uniaxial tension, 
uniaxial compression and short beam shear). A duplicate system for one 
of these material groups was manufactured at a later date and was tested 
as a fourth material system. 

Use of commercial products or names >t' manufacturers in this report 
does not constitute official endorsement of such products or manufacturers, 
either expressed or implied, by tl>e National Aeronautics and Space 
Administration. 
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MATERIALS AND EXPERIMENTAL PROCEDURE 


The graphite-epoxy materials supplied by NASA Langley consisted of 
thlrty-slx 12 Inch by 30 Inch panels* The panels were supplied with 
three lay-up patterns, l*e*, elght-ply crossply (0®, -45®, +45®, \ 

4 * 45 ®, -45° f 0®), eipht--ply unidirectional, and twelve-ply unidirc tional 
panels* Each lay-up wan supplied as three panels from each of three 
manufacturers, i.e.. Task III Hercules (3501/type A-S), Task III Union 
Carbide (Thornel 300/2544), and Task III and IV Narmco (5209/Thornel 
300). Twenty-f Ive-ply unidirectional material was supplied from the same 
manufacturers for investigation into the short beam shear properties* 
Prior to failure testing of the short beam shear specimens twenty-five 
coupons were randomly selected from each material supplier for dehydra- 
tion prior to testing. The Boeing report (2) contains an extensive 
itscussion of the lay-up procedure followed in preparing multi-ply 
panels* Since the panels received for this Investigation were already 
in a post cure state, specimen preparation and test procedure were of 
immediate concern and cons»‘ltutod a major portion of the time Involved 
in data acquisition. 

As previously mentioned there were some short beam shear tests 
conducted during this invest Igatlon. Tliero is a complete description of 
the short beam shear test procedure in Reference (4). Ir the dehydra- 
tion process 1) the coupons were placed in Silica Gel desiccant Jars 
which were in turn placed In an oven at 160® F, 2) the coupons were 
periodically removed from the oven and weighed, 3) the process was 
continued until a steady state weight was achieved (160 days). Follow- 
ing dehydration the specimens were tested In a three-polnt-bend test 
fixture using a span to depth ratio of 3*5 to 1* The 3*5 to 1 span to 
depth ratio was established and discussed In Reference (4). In order to 
maintain the constant span to depth ratio, the span of the short beam 
shear test fixture was adjusted to account for thickness variations 
between apeclaena. 

The tension and compression specimen preparation was a very 
Involved process stemming mainly from the requirement that tab* be 
placed on the specimens at the machine grip locations. Th* various 
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dimensions for these specimens are given In Figures la and lb. The 
procedure used in determining the critical gage length of the compres- 
sion specimens Is given in Appendix A. The 12 by 30 inch panels were 
cut into •smaller panels of 6 by 8 Inches for tension and 6 by 4.4 Inches 
for compression. IWo inch wide fiberglass tabs were cut and ground 
along one edge to a taper approximately 25®. The tabs were then 
attached to the panels using a room temperature curing epoxy and a 
uniformly distributed load of twenty pounds per square Inch. After six 
hours the load was removed and the panels were set aside for four days 
to insure complete curing of the adhesive. The panels were then cut 
into specimens of the correct width with a diamond wheel cutuff machine. 

Approximately twenty-^flve tension and compression specimens from 
each group were selected for Instrumentation with strain gages. Strain 
gages were placed on only one side of the tension specimens, whil'^ the 
compression specimens had gages plvaced on both sides. Dual gages 
facilitated the detection of bending during Initial compression test set 
up and also canceled any bending effects that occurred in the early 
stages of loading for the elastic modulus determination - 

The compression test flxtur*?, Figure 2, required some adjusting 
prior to ftill scale testing. These adjustments involved shimming of the 
tapered blocks In the two main assemblies, until the Vee grips travelled 
In a straight line, thus minimising Initial bending of the specimens. 

Since the compression specimens were symmetrical about their neutral 
axis, variations in specimen thickness did not require readjustment of 
the compression test fixture. There was no special flxturlng required 
for Che tension testing, hecatjse standard flit specimen tension grips 
were available and provided good alignment. 

The testing machines used for this investigation were of the 
constant strain rate design. The strain rate used for all but the last 
b6 unidirectional tension specimens, from each manufacturer, was 7.25 x 10 
ln./(ln.^ln. ) . This Is of the order of magnitude suggested by NASA for 
the strain rate. The strain rate used on the final tension speclmenb 
was 2.60 X 10"^ ln./( In.-mln. ) . The primary reason for changing the 
strain rate In the final stages of testing was the resting time. At the 
lover strain rate the actual test time was between twelve and twenty 
minutes. Available data [Reference (5)] indicated that this change In 
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Figure la. Tension and Tomprc^ssion Specimen Dimensions 
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•train race would not have a significant effect on Che failure strength 
of a graphite epoxy conposlte. When testing began at the higher strain 
rate one major problem was encountered. This problem Involved the use 
of a digital display panel meter. Upon brittle failure of a specimen 
the digital display picked up a transient occurring in the weighing 
system. This transient was attributed to the rapid failure and load 
drop which occurs when testing brittle materials. For this reason the 
weighing system was connected to an analog output wMch successfully 
filtered out the transient. 
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DATA REDUCTION 

A Tektronix AOIl computer was used exclusively for the data reduc- 
tion and analysis In this report. By Incorportlng the graphic 
capabilities of the Tektronix 4051 the ability to produce statistical 
plots and stress strain plots was enhanced. Ihe statistical outputs 
Included histograms with and without a moving average, absolute fre- 
quency plots with the moving average and fitted with both the Uelbull 
and Normal distributions, cumulative frequency plots with the moving 
average and fitted with both the Welbull and Normal distributions. The 
cumulative plots gave the best visual display of the error between the 
observed data and the expected values generated from the statistical 
distributions. Following this determination additional cumulative 
frequency plots were made in an attempt to magnify the error In the 
lower tall region. This magnification was obtained by plotting the 
cumulative frequencies for the lower 15Z of the data, thus obtaining the 
lower 15% tall region. An example of the Welbull and Normal cumulative 
frequency plots for the lower 15% tall region Is given In Figure 3. 

It was also determined at this point, that It would be Inappropri- 
ate to continue generating the Normal distribution through the use of 
the trapezoidal Integration technique. This technique works quite well 
when It Is desirable to generate a Normal distribution over an entire 
population. However, significant errors can show up In the tall 
regions. For this reason a directly calculable error function was used 
to generate the lower 15% Normal distribution curves. Since the Welbull 
distribution was already a directly calculable function, It was un- 
necessary to alter Its form. 

The functions Incorporated In the statistical computer programs are 
developed In Appendix B, and Include appropriate references. The 
results of this development are summarized below. The Normal distri- 
bution had the following form for the Absolute frequency plots: 

f(x) - exp (-(x-w)^/2o^) -«<x<« (1) 

which was valid over the entire population. 
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Figure 3. Example of Welbull versus Normal fit on a lower 15% cumulative frequency plot 


The Hormal distribution (Cumulative frequency) plots, over the entire 
population, were determined from equation ( 2 ). 


P(x/2) -V 2 + 


erf X 


where: erf x - 1 - e~^ dt 


( 2 ) 

(3) 




However, this error function lacked the desired accuracy when generating 
the distribution for only the lower 15% of the failure values* There- 
fore, equation (4) was Incorporated Into the programs vhen plots of the 
lower 15% of the data were desired. 


erf x ■ 1 


1 


2 3 44^ 

(l+aj^x+a2x +SjX +a^x ) 


(4) 


where: e(x) ■ 5x10“^ 

a^ - .278393 

32 - .230389 

33 - .000972 

34 - .078108 

Equations (5) and ( 6 ) represent the method in which the mean and 
standard deviation values were determined in this report. 


1 ” 

W - I *i 


i-l 


0 ■ I (standard deviation) 

1-1 


(5) 


( 6 ) 


The two parameter Welbull distribution function for the Absolute 
frequency plots Is given by equation (7) 


*/ \ b .X .b-1 ,x vb 

■ r <r> - <r> 

c c c 

and the Cumulative function Is represented by equation ( 8 )< 
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P(x) - l-exp - (|-)** (8) 

i: 

I- 

where x^ “ scale factor 
b • shape factor 

a 

% 

Appendix R also contains a description of the method used in determining 
the shape and scale factors for the Weibull distribution. 

% 

As mentioned above a moving average was used on the observed data 
in order to smooth it. The moving average was basically a summing 
routine over seven data points with the center or fourth point being the 
datum being adjusted. In the Reference (4) there was an error in the 
computer program involving the moving average. The error involved 
summing over six data points, but still dividing the sum by seven. This 
resulted in an artificial decrease in the entire failure curves. For 
this reason the plots were re-done and selected one’s are contained in 
the appendices of this report. It should be pointed out that this error 
did not in any way affect the statistical values contained in reference 
(4). However, it does result in a slight adjustment in the graphical 
visualization of the data. 

Hie stress strain plots were also generated with the Tektronix 
computer. The main objective here was not the visualization of the data 
but rather the determination of the elastic modulus using a least 
squares curve fittings technique. Since two gages were applied to the 
compression specimens the graphical outputs of their respective strains 
were useful In the initial set up of the compression teat fixture. In 
determining the elastic modulus, the stress strain programs incorporated 
a linear least squares cur^’ ' fit applied to the lower one third of the 
data. (Note: Any Inflec ns in the curves occurred beyond this lower 

third of the data.) 
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DISCUSSION OF RESULTS 


The statistical strength results were bused on ultimate strength 
values • Since this auiterlal behaves In a brittle icanner under normal 
loading condition, the ultimate failure load for the tension and 
compression specimens was easily determined. In these two types of 
tests failure constituted complete fracture or separation of a section 
of the specimen perpendicular to the axis of loading and was very 
dynamic. However, this complete separation did not occur In the short 
beam shear testing. The failure for a short beam shear test was easily 
defined, but not dynamic as In the other modes of testing. Upon reach- 
ing the ultimate load, the load would begin to decrease as a progressive 
number of layers delaminated. After a short period of time, a severe 
drop occurred In the test load. The highest load reached was taken as 
the failure load. It should he pointed out, that testing was performed 
on constant strain rate machines and therefore, sudden load drops were 
quite noticeable. 

Statistical Results of Coupon Data 

The results of the statistical analysis are summarized in Table 1 
and consist of the statistical coefficients and goodness of fit values 
obtained from the computer programs. It should be noted that eight of 
the representative values for the goodness of fit for the Normal distri- 
bution are greater In the lower 15% than for the overall. As explained 
In the data analysis section, an error function was used to generate the 
normal distribution for the lower 15% curve fitting. However, the 
method used In determining the overall normal curves did not Incorporate 
this error function. Rather, a numerical integration technique was 
used. The numerical Integration used was a trapezoidal method that 
generated sufficiently accurate results for the middle portion of the 
curves, but became less accurate at both tall regions. Farther Inspec- 
tion of Tible 1 shows that In 83% of the cases the Uelbull distribution 
had a lower Chi square goodness of fit value for the lower 15% curves 
than that found for the Normal distribution. This Indicates that In 
general the Helbull distribution la closer to the actual data* For the 
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Table 1. Statistical Analysis Results 




overall ftt (over the entire curve) the Welbull distribution fit 63% of 
the curves better than the Normal distribution. 

The Chi square goodness of fit Is a good Indicator for this type of 
testing. In that It Is most sensitive to error In the lower tall region 
of distribution. The Chi square goodness of fit Is represented by the 
following equation: 

^2 , ^ ( 1 ) 
where 

fo - observed value • 
fe - expected value 

By Inspection It Is obvious that If the expected value varies from the 
observed value by a delta amount, the Chi square value will be greatest 
If the expected value Is smaller than the observed value. This Implies 
that for the same delta error the Chi square value will be greater If 
the error Is on the non*conservatlve side of the c. served data. Thus, 
even though the Chi square goodness of fit Is a good Indicator, It Is 
still necessary to Inspect the actual curves to determine whether the 
probability curve generated errors on the high side or low side of the 
data. By Inspecting the lower 15% tall region curves In Appendix B It 
Is obvious that the Welbull curves always predict more conservative 
design values than do the Normal curves. Rirthermore, of the 17% of 
these curves ' hlch the goodness of fit Indicates are predicted more 
closely by the Normal distribution, two are on the unconservative side 
of the actual data. It should be noted that In general a smaller sample 
size will dictate a smaller Chi square goodness of fit than a larger 
sample size, and thus, the actual numbers have no particular signifi- 
cance when comparing different samples. 

S hort Beam Shear Dehydration Results 

The results of the dehydration part of the short beam shear testing 
are presented In Thble 2 and In Figure 4. The plots In Figure 4 Indi- 
cate the rate of moisture loss for each group of specimens on a day to 
day basis. The specimens were allowed to dry for 160 days In a cross- 
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flow electric oven in which Che temperature was maintained between 155 
and *65 degrees Fahrenheit* The drying time was not predetermined. The 
specimens were kept In the oven until a steady-state moisture content 
had been achieved. The series 1000 (Union Carbide) specimens were used 
as a progress Indicator for the dehydration process during the 60 to '65 
day portion of the cycle* There was a complete set of weights taken at 
the 105 day point, but due to operator error Che data was not 
applicable* As was expected the failure values obtained from Che de- 
hydrated shear specimens were higher than the values obtained from the 
normal testing* Table 2 exemplifies this with the statistical values 
generated from the dehydrated data and from the data obtained from the 
normal testing* For each series the mean and the scale factor values 
were higher and the standard deviation and Che shape factor values 
Indicated greater dispersion for the dehydrated specimens* 

Comparison Between Narmco Task III and IV 

Questions always exist concerning the repeatability of fabrication 
procedure and results when fabricated composite structures are In- 
volved* Some of the questions Chat arise are: 

(1) Where are Che fabricators on their learning curve? 

(2) Are Chti. basic material constituents really the same? 

(3) Was the cure procedure maintained? 

The Narmco Task Til and IV material groups provide a basis for 
statistically comparing "supposedly" Identical materials that were 
manufactured at different times* 

The Task III and IV panels were produced during different 
production runs, separated by more than a year* Comparisons between the 
statistical values presented In Table 3 Indicate that statistically 
speaking the specimen data obtained for both production runs are very 
similar* This Indicates that It Is possible to consistently produce 
graphite composites with similar strength properties, thus reducing the 
amount of coupon testing required Co Insure consistency between 
production runs* Once consistent manufacture is established Che average 
failure values should be sufficient to Insure quality as In sample 
testing In the steel Industry, and reasonable estimates of average value 
can be obtained from small samples* 
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Speclaens Not Used In the Statistical Analysis 


The following is a reproduction of Table C*1 from Appendix C« The 
table gives the coding used to indicate the condition of the specimen, 
prior to testing or some particular test condition. 


Codinc 


Implied Condition 


0 Normal Specimen 

1 Dynamically loaded or error in the test procedure 

2 Tab slippage prior to failure 

3 Non-deslgnated number 

4 Voids visible along specimen edge 

5 Specimen cut from the edge of a panel 

6 Loaded while using the digital readout 

7 Longitudinal crack in specimen 

8 Extreme variation in specimen thickness 

The conditions which dictated removal from the parent population prior 
to statistical analysis are described as follows: 


1. Condition one indicates an erroneous test procedure inconsistent 
with the overall test program. 

2. Condition two was a problem that arose when the tab bonding load 
was excessive during tab installation. This produced an extremely 
thin layer of epoxy that sheared when the specimens were tested. 

Since these specimens were not tested to their ultimate load they 
were excluded from the statistical analysis. 

3. Condition three consists of numbers not assigned to a specimen. In 
other «fords these specimens never existed. 

4. Condition five indicates specimens cut from an edge of a panel. 

They were generally tapered and were not intended to be used in the 
statistical analysis. 

5. Condition six represents the unidirectional tension specimens that were 
tested at the higher strain rate prior to the discovery of the 

error occurring in the digital readout. Since the error in the 
output was not consistent it was impossible to scale these failure 
values in such a manner as to make them a subset of the entire 
population. Therefore, they were excluded from the analysis. 
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6. Condition seven represents unidirectional specimens with longitudinal 
cracks. When testing non-homogeneous and non-lsotroplc materials 
the specimen dimensions must remain constant and while a specimen 
with a logltudlnal crack has essentially the same overall cross- 
section some of the coupling effect between fibers has been lost. 
Therefore, these specimens were also excluded from the statistical 
analysis. 

7. Condition eight represents a single specimen with extreme variation 
In thickness that was cut from the middle of a panel. This 
occurred only once and a cross-sectional view through the tab area 
Is presented In Figure 5. While this type of problem could occur 
In a production run composite member, the failure load occurred 
when early tab bond failure directed all the load down one side of 
the member and this would not occur under normal system loading. 



Figure 5. Non-uniform Cross-sectional Thickness 
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Compart<on of Material Properties 

Ihe Boeing report (2) contains a table of material properties 
obtained from the vendors and the values Boeing obtained from limited 
coupon testing* Ibble 4 Is a reproduction of the Boeing table with the 
addition of the material properties obtained during this investiga- 
tion* Some testing performed for the Boeing report was not duplicated 
In this Investigation and these values were not reproduced In Table 4* 

The material peopertles In Table 4 were based on the average values 
obtained from coupon testing* The only test results which varied sig- 
nificantly and consistently were the unidirectional compression and short 
beam shear tests* The compression data obtained during this investiga- 
tion was consistently higher than the Boeing data and more than likely a 
direct result of the test fixture Incorporated In the testing* Boeing 
used a Celaneee compression test fixture which was designed for a 
particular specimen thickness and any variations in specimen geometry 
caused loading alignment problems* Misalignment that would result In 
early buckling of the specimen during compression testing must be kept 
to a minimum In order to minimize any superposition of bending stresses 
In the specimens* Compression testing performed during this investi- 
gation Involved the use of a different type of compression fixture* It 
incorporated the same basic principles as the Celanese fixture, except 
that It was based on capered rectangular specimen grips, rather than 
conical grips* Once allgnnemt was achieved the new fixture gave 
consistent results even with varying specimen thickness* It can be seen 
in Figure 6 (typical compression test) that the compression specimens 
would eventually exhibit large amounts of bending and this bending could 
then contribute to early failure* 

There Is some question whether or not a true uniaxial compression 
test Is ever achieved* This testing might more realistically be termed 
a buckling test* While the compression test results were consistent 
throughout this study. It Is not realistic to assume that the results 
would apply to compression where good lateral support Is provided along 
Che length of Che specimen as In a sandwich construction bending test. 
However, this compression test data should provide a consistent compari- 
son bet%reen the material groups from a statistical distribution 
standpoint* 


22 





















































252 WIDTH Qraph of Spoetm«n 3N865U-12C 



-C JC«-' 


24 


Figitre 6. Example of a Stress vs. Strain Plot from a Compression Test 



The difference in the short beam shear values was attributed to the 
difference In the span to depth ratio used by Boeing versus that used 
for this Investigation. An excessive span to depth ratio promotes 
failure by bending rather than shear. Prior to full scale short beam 
shear testing, a small number of tests were performed at varying span to 
depth ratios In order to determine the critical ratio for this material 
and layup. Ihe nature of failure was easily detected when witnessing 
these tests. When bending failure occurred, the failure was very 
dynamic, and accompanied by a loud report. For the shear failure, the 
failure occurred very slowly with the material holding for several 
seconds at the maximum load. As reported in Reference (4) the transi- 
tion In failure modes from bending to shear occurred at a span to depth 
ratio of 4 to 1. As the ratio was decreased, stabilization of shear 
failure and a decrease In bending stress occurred. Therefore, It was 
determined that the Ideal span to depth ratio was 3.S to 1. 

Elastic Modulus 

The average elastic modul<’-^, determined from each group of 
specimens. Is tabulated In Table 5, along with the corresponding 
standard deviations. The lower one third of the data for each test was 
used In determining the modulus. This range of the data was always 
below any knee In the stress-strain curve. The elastic modulus for the 
tension specimens was computed by passing a linear least squares curve 
fit through the stress-stain data excluding the zero load value. How- 
ever, for the compression data It was necessary to also exclude the data 
points corresponding to the first strain reading for both sides of the 
specimen. Initial stress-strain results Indicated that the first one or 
txra load Increments did not produce collnear points with respect to the 
rest of the data for each specimen. These variations were attributed to 
testing machine slack which resulted In an extremely slow strain rate 
until the slack was overcome. Since a large number of data points were 
recorded for each Instrumented test, deleting the first two data points 
presented no problem in determining the elastic modulus. Figures 6 and 
7 are examples of the stress-strain plots used In the elastic modulus 
determination. 
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Average 

Modulus 

xlO^ psl 


Standard 

Deviation 

xlO^ 


Hercules 
Task III 


Tension 


Compression 


8 ply unid 
8 ply crossply 
12ply unld 
8 ply crossply 
12ply unid 


16.2 

6.20 

17.04 

6.41 

16.70 


88.5 

41.0 

62.9 

46.0 

73.9 


Union Carbide 
Task III 


Tension 


Compression 


8 ply unid 
8 ply crossply 
I2ply unid 
8 ply crossply 
12ply unid 


18.90 

6.90 

19.43 

7.38 

17.73 


85.4 

46.0 
77.7 

69.0 
111.5 


Narmco 
Task III 


Tension 


Compression 


8 ply unid 
8 ply crossply 
12ply unid 
8 ply crossply 
12ply unid 


19.02 

6.52 

18.53 

6.65 

18.16 


223.3 

32.7 
136.8 

38.1 

97.7 


Narmco 
Task IV 


Tension 


Compression 


1 

8 ply unid 

17.90 

125.4 

8 ply crossply 

6.61 

36.5 

12ply unid 

18.22 

107.5 

8 ply crossply 

7.17 

35.2 

12ply unid 

18.19 

82.2 


Table 5. Average El.istlc Modulus Values 


















GRAPH OF SPECIHEN N002U-I2 



Figure 7. Example of a Stress vs. Strain Plot From a Tension Test 



Strain Rate Versus Ultimate Load 


As previously mentioned there were 66 tension specimens from each 
of the unidirectional groups that were tested at a higher strain rate. 
Reference (4) Indicates that an Increase In strain rate from 7*55 x 10**^ 
ln/(ln-mln) to 2.60 x 10'^ ln/(ln-mln) will have virtually no effect on 
the ultimate strength of a graphite epoxy composite. The results 
obtained following the strain rate Increase were compared statistically 
with the previously collected data and showed no significant variation 
In ultimate strength. This Indeed supports the strain rate assumption. 

Scale Up From Coupon to Spoiler Data 

Due to the Inherent geometry and method of loading of the spoiler 
panels tested by NASA (6) It Is Impractical to attempt to make a direct 
comparison of strength data between the spoilers and coupon data. 
However, the NASA report does give the statistical analysis results of 
the failure loads. This allowed a comparison between the shape factors 
determined In this Investigation and those presented In the NASA Report 
(6). The spoilers were constructed with Narmco Task IV material. The 
Helbull shape parameter presented in the report Is 14.7 and the values 
obtained during this Investigation are presented In Table 1. This 
comparison strengthens the statement presented In Reference 6 that: 

’’The reproducibility of the structural component's strength was 
better than that of the composite material from which they were built.** 
It should be noted that large Uelbull distribution shape factors 
represent low data scatter. 
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COHCLUSIONS 


The results of this study should serve in t«#o capacities: 1) the 

raw data and distributions for each of the material groups can serve as 
large sample data bases for designs utilising these materials and 2) the 
statistical distribution results provide insight for establishing design 
methodology for graphite composites. To support these objectives, all 
of the design data and population distributions are included In the 
Appendices of this report. The reader can thus consult the detailed 
results as needed for a particular material group. 

In support of the statistical findings (Item 2) the following 
observations can be made. 

1. In comparing Normal versus Ueibull distributions, both serve as 
adequate predictors of average values (mean value or scale factor) 
even when based on small sample sizes. 

2. For design considerations the lower tall region of the distribution 
is of major Importance, and the Ifelbull approach provided the best 
fit In the lower tall region In most Instances and provided the 
more conservative estimate In this region In all cases studied. 

Thus the Velbull estimates not only were nearer to the actual data 
but were conservative when compared to Normal estimates. When 
small samples were randomly selected from the total population 
tested, Welbull projections were always conservative when compared 
to Normal projections. 

3. As expected, the three different graphlte«epoxy material groupa In 
Task III are different In terms of detailed properties and should 
be treated as such. This Is similar to the situation whan 
different alloys exist for the same basic material group. 

4. The Narmco Task III and IV material groups represent a test on 
“supposedly" like materials manufactured at different times and 
serve as one measure regarding repeatability of mechanical 
properties. Essentially, the same test results did occur. While It 
would still be helpful to demonstrate that a totally different 
fabricator could achieve the same results, the repeatability that 
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Is demonstrated In this study Is of considerable importance to the 
overall understanding of composite behavior* 

5. It was verified that the shape factor and minimum value projections 
are dependent on sample size, however, the degree of the fluctua- 
tions do diminish with increased sample sice* This is true for 
both Weibull and Normal distribution estimates* 

6* The short beam shear test does provide a repeatable test when the 
specimens are properly sized (span-to-depth) and the results 
properly interpreted* 

7* The uniaxial compression test is of little quantitative value due 
to its inherent alignment problems that ultimately result in bend- 
ing (buckling) of the specimen, and the fact that normal 
compression design applications provide lateral support (for 
example %ihen compression occurs for sandwich construction 
applications as in the spoilers)* It does however, provide a form 
of qualitative comparison between material groups* 

8* As was expected, the removal of moisture (dehydration test) did 
result in an increase in the interlaminar shear strength* 

While this investigation does provide insight into many of the 
questions that surround designing with composite materials, other 
questions must he addressed. The concept of basing designs on 
parameters such as the "A” and "B~ allowables established from Normal 
distribution studies is no longer applicable. The entire concept of 
categorizing materials needs clarification. When is a material the 
same? Where are the applicable boundaries for applying material data to 
different applications? Must a complece new set of verification testa 
be conducted in every instance? The test data from the Narmco Teak III 
and IV materials are very encouraging in that there does appear to be 
some level of repeatability that could lead to consistent categorizing 
of advanced composite material properties. 
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APPENDIX A 

Determination of the critical buckling length 
for graphite epoxy compreaaion specimens* 


Euler's buckling equation, as taken from Faupel (7), for a clamp 
ended beam has the following fora: 


Ait^EI 



where P^^ ■ Critical buckling load 
I “ Area moment of inertia 
E ■ Elastic Modulus of the material 
L ■ Length 

Since it was desirable to have the same gage length for all the 
compression specimens, the weakest material in buckling was used for the 
calculations* The Boeing report (3) indicated that the critical 
buckling material was the 8 ply crossply material* Therefore, the 
smallest value of E (5*9 x 10^ psl) and 3*3 times the largest value of 
the failure stress (129 x 10^ psi) were used with the Euler equation to 
give a length of *40 inches, well below the critical buckling length of 
any of the materials tested. 



APPENDIX B 

Determination of Normal cumulative diatrlbutlon 
functions, and Uelbull shape and scale parameters 


Cudailative distribution function as obtained from (8): 

(1) erf X - 2P (X/2) - 1 
Error functlo.M as obtained from (9) 


(2) erf X ■ 1 /jj e ” da 


and 


(3) erf X - 1 = s 7 -y + e(x) 

(l+SjX+SjX +a^x +a^x ) 


where 

aj - .278393 

82 - .230389 

83 - .000972 
8^ - .078108 

by re8rranglng equ8tlon (1) we got 


(4) P(x/2) - 


1+erf X 


now tre let a/2 - t 


dt 


then da - and substituting Into equation (2) 

(5) erf X - I - t;- / 7J 


or 


erf X • I - 4 — / 


2 r- -t^/2 


dt 


by substituting equation (5) Into (4) and (3) Into (4) 

9 


obtain 


(6) P(x/2) ■ 1 ” ^ /jj" •”* 
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(7) P(x/2) 


ir 



; ~i. 



/ 


i 


2 — 3 — rr 

2(l+aj^x+a2X +a^x +a^x ) 


therefore 


o 

1 r —t /2 

( 8 ) P(x) . 1 - ^ e dt and 

^Q^ ^ 1 1 / /I a. . ®2 2 ®c 3 . ®4 4,-4 

(9) P(x) “1- V2 (l+ — x+ - 2 ‘X ■*'T* ~Y * y 


or 


(10) P(x) - 1 - /^•e"(*‘‘‘>^''2ra^dx ai.d 

(11) P(x) » 1 - V 2 (1 + Cj^x + C^x^ + CjX^ + C^x^) ^ 

where =» 0.196854 
O 2 - 0.115194 
C 3 - 0.000344 
- 0.019527 

By taking the natural logarithm twice, the Welbull cumulative 
function Is transformed Into: 

In In (-; ^tt-t) - b In X - b In X 

1 - F(x) c 

Since b and X^ are constants for a given population, this equation has 
the form of a straight line with slope b and intercept -b In X^« By 
replacing F(x) with R(n) where R(n) Is the median rank associated with 
the n^*' datum we get 

-4(n) > *n 

which may be plotted, and using a linear least squares curve fit, the 
slope and the Intercept of the plot can be calculated. The calculated 


t 


B2 



slope Is the shape factor associated with the data population and the 
scale factor can be found through 

Xfi - exp - (|) 

where I Is the calculated Intercept. 


The media rank 


R(n) 


n“*0 . 3 
n+0.4 


was chosen to rank the sorted data since it Is just as likely to err on 
the high side as on the low side. 
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APPENDIX C 


Specimen Dimensions and Failure Data 



Table of ContenCs for Appendix C 


Table Cl. Description of Coding for the Condition of the 

Specimens Cl 

Table C2. Hercules 8-ply Crossply Tension C2 

Table C3. Hercules 8-ply Unidirectional Tension C3 

Table C4. Hercules 12-ply Unidirectional Tension....... C4 

Table CS. Hercules 8-ply Crossply Compression CS 

Table C6. Hercules 12-ply Unidirectional Compression C6 

Table C7. Union Carbide 8-ply Crossply Tension C7 

Table C8. Union Carbide 8-ply Unidirectional Tension C8 

Table C9. Union Carbide 12-ply Unidirectional Tension C9 

Table CIO. Union Carbide 8-ply Crossply Compression CIO 

Table Cll. Union Carbide 12-ply Unidirectional Compression Cll 

Table Cl 2. Narmco Task 3 >^-ply Crossply Tension Cl 2 

Tabic Cl 3. Narmco Task 3 8-ply Unidirectional Tension C13 

Taole C14. Narmco Task 3 12-ply Unidirectional Compression C14 

Table CIS. Narmco Task 3 8-ply Crossply Compression CIS 

Table C16. Narmco Task 3 12-ply Unidirectional Compression C16 

Table C17. Narmco Task 4 8-ply Crossply Tension C17 

Table C18. Narmco Task 4 3-ply Unidirectional Tension..... C18 

Table C19. Narmco Task 4 12-ply Unidirectional Tension C19 

Table C20. Narmco Task 4 8-ply Crossply Compression C20 

Table C21. Narmco Task 4 12-ply Unidirectional. Compression C21 

Table C22. Hercules 25-ply Unidirectional Short Beam Shear....... C22 

Table C23. Union Carbide 2S-ply Unidirectional Short Beam Shear.. C23 

Table C24. Narmco Task 3 2S-ply Unidirectional Short Beam Shear.. C24 

Table C25. Narmco Task 4 25-ply Unidirectional Short Beam Shear., C25 

Table C26. Hercules 2S-ply Short Beam Shear Dehydration.. C26 

Table C27. Union Carbide 25-ply Short Beam Shear Dehydration C27 

Table C28. Narmco Task 3 25-ply Short Beam Shear Dehydration C28 

Table C29. Narmco Task 4 25-ply Short Beam Shear Dehydration C29 
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Table Cl 


Description of coding for Che condition of the specimens* 

Coding Implied Condition 

0 Normal Specimen 

1 Dynamically loaded or error In the test procedure 

2 Tab slippage prior to failure 

3 Non-deslgnated number 

4 Voids visible along specimen edge 

5 Specimen cut from the edge of a panel 

6 Loaded while using Che digital readout 

7 Longitudinal crack In specimen 

S Extreme variation In specimen thickness 


Cl 



Table C2 




HERCULES 

8PLY CROSSPLY TENSION 



SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.496 

0.041 

1082 

53206 

366 

0 

2 

0.501 

0.041 

1385 

67426 

464 

0 

3 

0.505 

0.042 

1490 

70249 

484 

0 

4 

0.498 

0.043 

1455 

67946 

468 

0 

5 

0.996 

0.041 

2540 

62200 

428 

0 

6 

1.002 

0.043 

2735 

63477 

437 

0 

7 

0.998 

0.043 

2990 

69674 

480 

0 

8 

0.999 

0.042 

2675 

63754 

439 

0 

9 

1.002 

0.043 

2735 

63477 

437 

0 

10 

0.993 

0.044 

2975 

rk-kiririricir-kirki 

68090 

469 

0 

11 

1.004 

0.042 

3150 

74701 

515 

0 

12 

1.002 

0.046 

2990 

64870 

447 

0 

13 

1.002 

0.044 

2420 

54890 

378 

0 

14 

1.002 

0.044 

2420 

54890 

378 

0 

15 

1.002 

0.043 

2540 

58951 

406 

0 


•fcirfrrcfrfcfricfrfi 

16 

1.000 

0.044 

2140 

48636 

trrtrfrfrfirfcrrtc7rfc 

335 

0 

17 

1.000 

0.045 

2800 

62222 

429 

0 

18 

1.002 

0.041 

2190 

53308 

367 

0 

19 

1.001 

0.041 

2140 

52142 

359 

0 

20 

1.001 

i t-t <-.t I 

A v%w ^ 

0.044 

2340 

53128 

366 

0 





rkirfcirirHrfi 


Hcwick'frfrHrkic 

•k-Hrirkirirk 

21 

1.000 

0.041 

2960 

72195 

497 

0 

22 

1.000 

0.043 

2280 

53023 

365 

0 

23 

1.002 

0.043 

2300 

53381 

368 

0 

24 

0.000 

0.000 

0 

0 

0 

3 

25 

1.001 

bbHt*******: 

0.040 

1 .-«■«■■ 1. 1 t t i-t.. 1 

1680 

i .t . t ■ • t -i..t • 

% W W Vv W W Wrt 

41958 

289 

0 

irHrHekkk 


26 

Hr*SHWWHHrtW 

1.000 

norsfTK^^ 

0.041 

r?owWoo^^ 

2530 

kkkirkkkirkkki 

61707 

425 

kirHrkkkk 

0 

27 

1.000 

0.044 

2300 

52272 

360 

0 

28 

1.000 

0.040 

2200 

55000 

379 

0 

29 

1.002 

0.043 

2050 

47579 

328 

0 

30 

1.000 

0.044 

2510 

57045 

kkkkkkkkkkki 

393 

1 -■ ■-.»■ 

? W WWtOT WWW 

0 


VMHWrtHHHHH 

31 

1.000 

0.043 

2190 

50930 

351 

jWrVWnlr**i8r 

0 

32 

1.001 

0.040 

2020 

50449 

347 

0 

33 

1.001 

0.044 

2600 

59031 

407 

0 

34 

1.001 

0.042 

2440 

58037 

400 

0 

35 

1.000 

0.042 

2460 

58571 

403 

0 


36 

1.001 

0.043 

2590 

60172 

414 

0 

37 

1.001 

0.042 

3000 

71357 

492 

0 

38 

1.000 

0.042 

2660 

63333 

436 

0 

39 

1.001 

0.043 

2060 

47859 

329 

0 

40 

1.001 

(HWHHHhHHHH 

0.042 

> t t «■« « 1 

rjooor^^ 

2530 

60177 

kirHrMtHrkicki 

414 

^•kHrHcirkiHck 

0 

■frHrkhHrk 
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HERCULES 8PLY CROSSPLY TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

1.001 

0.043 

2430 

56455 

389 

0 

42 

1.000 

0.042 

2410 

57380 

395 

0 

43 

1.001 

0.040 

2550 

63686 

439 

0 

44 

1.001 

0.043 

2420 

56222 

387 

0 

45 

1.001 

0.043 

2290 

53202 

366 

0 





/% M 7% 7% n n 


46 

1.001 

0.042 


69216 

477 

0 

47 

1.000 

0.043 


46976 

323 

0 

48 

1.001 

0.046 


50818 

350 

0 

49 

1.001 

0.043 


65748 

453 

0 

50 

1.001 

0.041 

..f ..1 .tiii««*« 


68955 

475 

0 


rtHHHHHWnHW 


rxxxxxx^r^^ 


rxxxxxxxXx>ry. 

» ” M #% 9% 9% 

51 

1.001 

0.041 

2160 

52630 

362 

0 

52 

1.000 

0.040 

2400 

60000 

413 

0 

53 

1.001 

0.042 

2770 

65886 

454 

0 

54 

1.001 

0.045 

2430 

53946 

371 

0 

55 

1.001 

0.040 

2580 

64435 

444 

0 



56 

1.001 

0.043 

2610 

60637 

418 

0 

57 

1.000 

0.045 

2290 

50888 

350 

0 

58 

1.001 

0.043 

3100 

72021 

496 

0 

59 

1.000 

0.044 

2310 

52500 

361 

0 

60 

1.002 

0.044 

2470 

kirlrftirlrHrtn 

56024 

kirirfeirificirtrleir 

386 

0 

fO%TPrt” 

61 

1.000 

0.046 

2300 

50000 

344 

0 

62 

1.001 

0.045 

2820 

62604 

431 

0 

63 

1.000 

0.044 

2600 

59090 

407 

0 

64 

1.001 

0.040 

2900 

72427 

499 

0 

65 

1.002 

0.042 

2130 

50613 

348 

0 

W ^ W W W ?f 1 

66 

1.001 

0.044 

3120 

70838 

488 

0 
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Table C3 


HERCULES 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.504 

0.040 

4540 

225198 

1552 

0 

2 

0.496 

0.043 

3640 

170667 

1176 

0 

3 

0.502 

0.038 

3970 

208114 

1434 

0 

A 

0.500 

0.040 

4160 

208000 

1434 

0 

5 

0.495 

0.040 

„jt^« - • - • , fc A- A- -A 

3240 

163636 

1128 

0 

>T>o?700rHr7oc^ 

#% W ^ ^ ^ ^ ^ ^ W # 

kWWwn A n A n n P 

rvtK'rC^ a' W if AP 


A A A A A A A A A A 4 


6 

0.502 

0.040 

3575 

178037 

1227 

0 

7 

0.501 

0.046 

4830 

209580 

1445 

0 

8 

0.500 

0.040 

3900 

195000 

1344 

0 

9 

0.498 

0.041 

3950 

193456 

1333 

0 

10 

VWtTWHHHHWnfit 

0.498 

■leMfMfirlrkiei 

0.043 

3490 

162977 

HrHrfr^itkirki 

1123 

0 

fc • ^ i,,t 

11 

0.501 

0.044 

3960 

179640 

1238 

0 

12 

0.499 

0.044 

4370 

199034 

1372 

0 

13 

0.501 

0.039 

4325 

221352 

1526 

0 

14 

0.500 

0.044 

4425 

201136 

1386 

0 

15 

0.501 

rMrtrlririrlririri 

0.042 

3810 

HHbWWHHHW 

181066 

1248 

i 1 

0 

16 

0.501 

0.041 

3910 

190351 

1312 

0 

17 

0.500 

0.040 

4030 

201500 

1389 

0 

18 

0.501 

0.046 

4250 

184413 

1271 

0 

19 

0.499 

0.045 

0 

0 

0 

2 

20 

0.499 

0.042 

WWHWWh^VtWWpt! 

4290 

204695 

HWHHWfiJHHHHW 

1411 

0 

MinelritirlrSiric 

f% #% f\ #% o n #% #% #1 
21 

i #% W% W% ^ r% #% # 

0.501 

0.045 

0 

0 

^ ^ ^ W% W% 4 

0 

w\ #\ W% 9% w% 9\ r% 0% 
2 

22 

0.500 

0.039 

4765 

244358 

1684 

0 

23 

0.498 

0.040 

0 

0 

0 

2 

24 

0.494 

0.041 

0 

0 

0 

2 

25 

0.499 

0.038 

1815 

95717 

659 

8 

« m »% r» •«•««««« wwm n n pt rt M-»T7C 

26 

0.498 

0.046 

4635 

202331 

1395 

0 

27 

0.500 

0.042 

4720 

224761 

1549 

0 

28 

0.500 

0.039 

4345 

222820 

1536 

0 

29 

0.500 

0.036 

4090 

227222 

1566 

0 

30 

0.501 

0.04C 

4480 

223552 

1541 

0 


•Ait l rf r li'M e iklc l^itiii ii rA'it'ii' ir kiHrfrlrirkirfrMiiilrkrhk' fr l r lrte'i’A'A A A " AA Jf'A'A'* 


31 

0.500 

0.040 

4110 

205500 

1416 

0 

32 

0.501 

0.038 

4340 

227965 

1571 

0 

33 

0.000 

0.000 

0 

0 

0 

3 

34 

0.000 

0.000 

0 

0 

0 

3 

35 

0.501 

0.039 

3780 

193459 

1333 

0 


WHWHHWnBnW 


i A ^ ^ A A Ai ^ r 




36 

0.000 

0.000 

0 

0 

0 

3 

37 

0.000 

0.000 

0 

0 

0 

3 

38 

0.501 

0.041 

4620 

224916 

1550 

0 

39 

0.499 

0.043 

4570 

212984 

1468 

0 

40 

irkirhHrAitirk 

0.497 

0.038 

3540 

\rHrirkirk-Hti 

187440 

1292 

0 


HERCULES 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.500 

0.043 

4640 

215813 

1488 

0 

42 

0.501 

0.039 

4100 

209836 

1446 

0 

43 

0.501 

0.041 

4270 

207876 

1433 

0 

44 

0.501 

0.043 

3450 

160144 

1104 

0 

45 

0.501 

0.038 

4090 

214833 

1481 

0 




46 

0.000 

0.000 

47 

0.500 

0.039 

48 

0.500 

0.044 

49 

0.500 

0.042 

50 

0.499 

0.042 

rPTfcscycfCi 

51 

0.500 

0.038 

52 

0.501 

0.039 

53 

0.500 

0.040 

54 

0.499 

0.039 

55 

0.501 

0.044 


0 

201025 

189090 

204285 

210897 

I 

#1 

229U73 

241056 

211500 

217357 

200054 


-r-r*v» •. w w v ^ -r W 


56 

0.500 

0.045 

4070 

180888 

1247 

0 

57 

0.499 

0.042 

4670 

222826 

1536 

0 

58 

0.500 

0.042 

4300 

204761 

1411 

0 

59 

0.300 

0.039 

4800 

246153 

1697 

0 

60 

0.500 

0.040 

4220 

211000 

1454 

0 




0.497 

0.500 

0.499 

0.501 

0.500 


0.038 

0.041 

0.039 

0.044 

0.040 


180027 

195121 

239967 

166031 

235000 


0.499 

0.501 

0.500 

0.499 

0.497 


0.040 

0.041 

0.041 

0.041 

0.041 


208917 

158706 

203414 

229727 

196299 


0.500 

0.499 

0.500 

0.500 

0.500 


0.501 

0.500 

0.000 

0.500 

0.501 


0.041 

0.042 

0.045 

0.044 

0.040 


0.040 

0.045 

0.000 

0.044 

0.042 


219512 

209943 

190666 

190909 

184500 


153692 

178222 

0 

188181 

201'/76 


C3-2 


HERUCLES 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.500 

0.044 

4420 

200909 

1385 

0 

82 

0.501 

0.041 

3400 

165522 

1141 

0 

83 

0.500 

0.042 

3530 

168095 

1159 

0 

84 

0.501 

0.042 

3680 

174888 

1205 

0 

85 

0.501 

-f -• -.■-^<1 -i.. i .1 

0.042 

4390 

rir{rlr!r!rir}rHr!rfn 

208630 

'A'Vl A^"jV *A 

1438 

0 

86 

0.498 

0.041 

4230 

207170 

1428 

0 

87 

0.501 

0.040 

4350 

217065 

1496 

0 

88 

0.501 

0.038 

4000 

210106 

1448 

0 

89 

0.502 

0.036 

3960 

219123 

1510 

0 

90 

0.501 

t - i t .^f 1 1 • .i . 

0.042 

• »..* ft ft ft 

4320 

205303 

■ ft «._■ .1 t ft 

1415 

0 

ft ft. .ft. ft. ft ft ft ft. .ft 


rt A ^ ^ rV ^ ^ i 

^ rk ^ #%^nTV% 



w « V* w w 

fcfntjCKvrprfCK 

91 

0.501 

0.042 

4380 

208155 

1435 

0 

92 

0.501 

0.039 

4270 

218537 

1506 

0 

93 

0.501 

0.044 

4340 

196878 

1357 

0 

94 

0.501 

0.040 

4160 

207584 

1431 

0 

95 

0.502 

0.040 

4260 

212151 

i , ft , ft. ft, ft ft— ft^ft^ft^l 

1462 

0 

ft ft_ft_ft -ft-ft .ft..ft _ft. 

96 

0.501 

0.038 

4130 

216934 

1495 

0 

97 

0.501 

0.041 

3820 

185969 

1282 

0 

98 

0.500 

0.041 

3710 

180975 

1247 

0 

99 

0.501 

0.043 

3090 

143434 

988 

0 

100 

0.501 

0.039 

4060 

^!rlritiritiriclrleMr 

207789 

1432 

0 

if lAr 'J.t 'J/'uj." a a 

^ ^ 

101 

0.501 

0.041 

4250 

206903 

1426 

0 

102 

0.501 

0.040 

4120 

205588 

1417 

0 

103 

0.301 

0.042 

4440 

211006 

1454 

0 

104 

0.5'Jl 

0.043 

4730 

219560 

1513 

0 

105 

0.501 

0.042 

3830 

182016 

1255 

0 

JL.X-.WWW'U.WWU 

»?r*5r7ow \ ata 



»Crt 

oVP#%«*V»V* n M * 



106 

0.501 

0.042 

3900 

185343 

1277 

0 

107 

0.501 

0.041 

3430 

166983 

1151 

0 

108 

0.500 

0.040 

4040 

202000 

1392 

0 

109 

0.500 

0.038 

4150 

218421 

1506 

0 

110 

0.499 

0.036 

JU -1-1— »-i « -«_1 * t 

3370 

187597 

1293 

0 

■JOTHTOnnO 


wnSn^nfinRrvr^ 




111 

0.500 

0.039 

4620 

236923 

1633 

0 

112 

0.501 

0.039 

3930 

201136 

1386 

0 

113 

0.500 

0.041 

3580 

174634 

1204 

0 

114 

0.499 

0.043 

4390 

204595 

1410 

0 

115 

0.501 

0.042 

ft.^i -ft^ft -ft ft -ft-L ft ft 

4020 

ft ft— ft_ft_«_ft_ft-^l_ft,.l ft ft 

191046 

1317 

0 

>rtnK>no 

rv>TinsninocW' 

wrf^TRnNnNnN^wfTnRn^r 

VOOOOOO^^^ 

■iSnWMftrAnWnftnfin 



116 

0.501 

0.038 

3610 

189620 

1307 

0 

117 

0.501 

0.041 

4330 

210797 

1453 

0 

118 

0.502 

0.042 

4880 

231455 

1595 

0 

119 

0.501 

0.042 

4530 

215283 

1484 

0 

120 

irirHrHrdr^ 

0.502 

kirk'k’Hrk'kk 

0.040 

4470 . 

SHHHHHHHHnAnM 

222609 

1534 

kkkkkk'kk'kkk 

0 
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HERCULES 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.502 

0.039 

4540 

231892 

1598 

0 

122 

0.501 

0.040 

4030 

201097 

1386 

0 

123 

0.501 

0.040 

3880 

193612 

1334 

0 

124 

0.501 

0.040 

4380 

218562 

1506 

0 

125 

0.501 

0.042 

> t l_|„f l.^t f t-t.l 

4950 

235243 

1622 

0 


rfrfcprKTcyrfrfrprfri 

^ X M M K M 

126 

0.501 

0.040 

4250 

212075 

1462 

0 

127 

0.501 

0.040 

4310 

215069 

1482 

0 

128 

0.500 

0.041 

4140 

201951 

1392 

6 

129 

0.501 

0.038 

4530 

237945 

1640 

6 

130 

0.501 

0.040 

4860 

242514 

1672 

6 


iHnWHHWr 

131 

132 

133 

134 

135 

rlrirfr 

136 

137 

138 

139 

140 

riririri 

141 

142 

143 

144 

145 

riVWH 

146 

147 

148 

149 

150 

rtWrtW 

151 

152 

153 

154 

155 




0.500 

0.501 

0.499 

0.502 

0.501 

WWriSr; 

0.499 

0.500 

0.499 

0.500 

0.500 

bWrtW.-J!n' 

0.502 

0.501 

0.500 

0.501 

0.500 

0.500 

0.500 

0.500 

0.500 

0.500 

HhSrtWnSnl 

0.500 

0.500 

0.500 

0.499 

0.499 


0.040 

0.043 

0.040 

0.041 

0.041 


4685 

4710 

4135 

4330 

4685 


234250 

218632 

207164 

210378 

228080 


1615 

1507 

1428 

1450 

1572 


6 

6 

6 

6 

6 




0.040 

4270 

213927 

1475 

6 

0.040 

4490 

224500 

1547 

6 

0.042 

5075 

242150 

1669 

6 

0.041 

4595 

224146 

1545 

6 

0.041 

4695 

229024 

1579 

6 


o 

’7w» #OwwC>r#Ow< 


WW H' W W Vi' W 

0.040 

4655 

231822 

1598 

6 

0.040 

4705 

234780 

1618 

6 

0.039 

4245 

217692 

1500 

6 

0.036 

4025 

223164 

1538 

6 

0.038 

4550 

239473 

1651 

6 

#% ^ 

0.040 

4505 

r#ww0ww*70wwi 

225250 

1553 

6 

0.040 

3935 

196750 

1356 

6 

0.041 

4510 

220000 

1516 

6 

0.040 

4755 

237750 

1639 

6 

0.041 

4175 

203658 

1404 

6 

wrtrwTKW 

0.040 

VfrVsnRr^RTHfTf 

4755 

rWWVfiocwToors 

237750 

k ' 9 % W W W W M 9 % #% 9 % W 

1639 

6 

0.043 

4615 

214651 

1480 

6 

0.041 

4080 

199024 

1372 

6 

0.042 

4260 

203263 

1401 

6 

0.043 

4370 

203663 

1404 

6 


■jHHH K ijir ft A A A A-A U k M ' l rk^itMrlrirHrHrHiirHrirtrirliieit' i t-Hritir H rMrlriiicirMrHiirlrH r l r k^^ 


156 

0.502 

0.042 

3855 

182840 

1260 6 

157 

0.500 

0.039 

4675 

239743 

1653 6 

158 

0.500 

0.039 

4445 

227948 

1571 6 

159 

0.500 

0.042 

4385 

208809 

1439 6 

160 

0.500 

-k-irHHHHti 

0.043 

4325 

HHHHHnHnW 

201162 

^cit'kicirk’kirkirHt 

1387 6 
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HERCULES 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

CONO 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


161 

0.500 

0.040 

4245 

212250 

1463 

6 

162 

0.500 

0.041 

4695 

229024 

1579 

6 

163 

0.498 

0.041 

4730 

231658 

1597 

6 

164 

0.500 

0.040 

4240 

212000 

1461 

6 

165 

0.500 

0.039 

4945 

ft ft .ft ft ft. ft ft.. ft ft 

253589 

..ft . ft ft . ft., ft ft t.^ft- i- 

1748 

6 





^ Ww A TW% V 

rjHnrwior^ 

TWnflnWnfinV 

166 

0.500 

0.039 

3715 

190512 

1313 

6 

167 

0.500 

0.038 

3610 

190000 

1310 

6 

168 

0.499 

0.041 

4270 

208710 

1439 

6 

169 

0.500 

0.041 

4525 

220731 

1521 

6 

170 

0.500 

0.040 

4815 

240750 

1659 

6 

irirfHririrkic'iHc 




mW#* a a ^ A A 



171 

0.500 

0.041 

4115 

200731 

1384 

0 

172 

0.500 

0.040 

4080 

204000 

1406 

0 

173 

0.500 

0.043 

4412 

205209 

1414 

0 

174 

0.500 

0.042 

3800 

180952 

1247 

7 

175 

0.501 

0.040 

4865 

lUnhk 

1673 

0 

i .# ft -ft .ft. .ft ft 

.ft . ft ft .ft ft ft. -ft 1 

« • ». • t L t 1 



t.,l. ■ t-t. Jl-JL..*, 


yCPTht « A" w 

KiocTHfWionrip 



* A JV WA 

wTnft 

TTwWWTRrJfTR 

176 

0.503 

0.041 

4687 

227270 

1567 

0 

177 

0.498 

0.044 

4675 

213353 

1471 

0 

178 

0.501 

0.042 

4320 

205303 

1415 

0 

179 

0.496 

0.039 

4125 

213244 

1470 

0 

180 

0.499 

0.041 

4050 

197956 

1364 

0 


•irk'k'h'irirkiirit 

SHWrtHnWHSrWW 

rkiriririrHrki 


irkirk 


181 

0.500 

0.040 

3760 

188000 

1296 

0 

182 

0.500 

0.042 

4400 

209523 

1444 

0 

183 

0.500 

0.039 

2920 

149743 

103^ 

0 

184 

0.499 

0.039 

3490 

179333 

1236 

0 

185 

(. 500 

0.040 

4325 

216250 

1491 

0 

» fc -ft ■ ft-,ft--ft- ft -ft 




trtr^irirkiririrk 


»-■ l_t - 1 -t 1 1 

npTtrfrstifrfrff 

186 

0.500 

0.040 

3820 

191000 

1316 

0 

187 

0.500 

0.043 

4005 

186279 

1284 

0 

188 

0.500 

0.040 

3525 

176250 

1215 

0 

189 

0.500 

0.043 

4440 

206511 

1423 

0 

190 

.t .t i- • -ft-->-ft -t^»--ft 

0.500 

ft ft, -ft -ft -ft -ft_-ft ft--ft 

0.040 

4570 

228500 

1575 

0 


1 WWVi wwwv% w « 

rjooooci* 


191 

0.499 

0.041 

4840 

236570 

1631 

0 

192 

U.500 

0.041 

4700 

229268 

1580 

0 

193 

0.498 

0.040 

4315 

216616 

1493 

0 
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Tcble C4 


HERCULES 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.500 

0.062 

5910 

190645 

1314 

0 

2 

0.500 

0.060 

6230 

207666 

1431 

0 

3 

0.499 

0.060 

6890 

23C126 

7586 

0 

4 

0.500 

0.061 

6320 

207213 

1428 

0 

5 

0.499 

0.061 

6320 

207628 

1431 

0 




AWAAAAAAAA 


KAAAAaAaA 

6 

0.498 

0.060 

6410 

214524 

1479 

0 

7 

0.498 

0.061 

6960 

229113 

1579 

0 

8 

0.499 

0.061 

7050 

231610 

1596 

0 

9 

0.500 

0.059 

6410 

217288 

1498 

0 

10 

0.502 

0.062 

6860 

220408 

1519 

0 

A A IftnA A A A A A A 

hAAAAAAAA 

AAAAAAAAMf 




AAAAp aaaa 

11 

0.501 

0.061 

6450 

211053 

1455 

0 

12 

0.501 

0.062 

6560 

211190 

1456 

0 

13 

0.501 

0.060 

5660 

188290 

1298 

0 

14 

0.504 

0.064 

6650 

206163 

1421 

0 

IS 

0.500 

0.059 

• ft A • t .« ft--*- ft. 

5670 

192203 

■ 1 i > • • 

1325 

0 



vncfrHyrfrfrfrfr 

k^rkirkiriririrtc 

iTirjrfrfrfrfirfrfrH 

A A AT W JCRE M M 


16 

0.499 

0.056 

0 

0 

0 

2 

17 

0.502 

0.056 

4540 

161496 

1113 

0 

18 

0.498 

0.056 

0 

0 

0 

2 

19 

0.500 

0.057 

5400 

189473 

1306 

0 

20 

0.501 

0.057 

0 

0 

.ft^ft-.ft-.ft..B. ft .ft..ft ft_ ft 

0 

2 

AAAmrrAAAAA 





I’icwnw w AAA 

■»««« A A M A A 

21 

0.499 

0.055 

5700 

207688 

1432 

0 

22 

0.497 

0.063 

5280 

168630 

1162 

0 

23 

0.503 

0.062 

5950 

190790 

1315 

0 

24 

0.496 

0.062 

0 

0 

0 

2 

25 

0.499 

0.060 

6390 

213426 

1471 

0 


AAAAAAAAA 





A A A A A A A A A 

26 

0.501 

0.058 

6220 

214054 

1475 

0 

27 

0.499 

0.058 

5600 

193490 

1334 

0 

28 

0.500 

0.055 

4990 

181454 

1251 

0 

29 

0.500 

0.059 

6150 

208474 

1437 

0 

30 

0.502 

0.061 

6040 

197243 

1359 

0 

A A A~AnA A~A A A A A 

A'AwAAAAllff 

FHAA'AAHA'AA 


1 AAAAAAmI 

vAAAAAAAAAAA 

1R "JVWW'A'A AAA 

31 

0.499 

0.065 

6580 

202867 

1398 

0 

32 

0.499 

0.059 

5720 

194286 

1339 

0 

33 

0.498 

0.058 

6000 

207727 

1432 

0 

34 

0.500 

0.062 

6810 

219677 

1514 

0 

35 

0.500 

0.059 

0 

0 

0 

1 


L A A A A A A AAA 

A A AA A A A A A p 

lAANHAAAA m 

W A A A A A A A A A A A 

AAAAAAAAA 

36 

0.496 

0.060 

5550 

186491 

1285 

0 

37 

0.000 

0.000 

0 

0 

0 

1 

38 

0.494 

0.064 

5920 

187246 

1291 

0 

39 

0.497 

0.060 

6000 

201207 

1387 

0 

40 

0.493 

0.057 

5940 

211380 

1457 

0 




AAfAnlAAA**< 



rH^kkrkirkk'k 


C4-1 


HERCULES 12PLY UMIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

NO. 

iN. 

IN. 

LB. 

41 

0.493 

0.060 

6250 

42 

0.496 

0.063 

6320 

43 

0.499 

0.061 

6350 

44 

0.499 

0.061 

6220 

45 

0.499 

0.061 

5170 

46 

yrtcpt^cycrrsrsfTci 

0.501 

0.062 

ooorjorSr 

6360 

47 

0.501 

0.063 

6260 

48 

0.499 

0.059 

6380 

49 

0.500 

0.064 

6480 

50 

0.499 

0.061 

6170 


STRESS 

PSI. 

STRESS 

MPA. 

COND 

211291 

1456 

0 

202252 

1394 

0 

208613 

1438 

0 

204343 

1408 

0 

169847 

1171 

0 




204751 

198333 

216704 

202500 

202700 


1411 

1367 

14S4 

1396 

1397 


0 

0 

0 

0 

0 




51 

0.498 

0.062 

6870 

222502 

1534 

0 

52 

0.501 

0.063 

6500 

205937 

1419 

0 

53 

0.502 

0.062 

6310 

202737 

1397 

0 

54 

0.499 

0.060 

f.080 

169672 

1169 

0 

55 

0.499 

0.066 

6400 

194328 

1339 

0 

i-t 

TTVTfcWTTWTS 



!ririrfrHrMr1rHrir^ 

***** 

56 

0.501 

0.065 

0 

0 

0 

2 

57 

0.000 

0.000 

0 

0 

0 

3 

58 

0.501 

0.060 

0 

0 

0 

2 

59 

0.000 

0.000 

0 

0 

0 

3 

60 

0.497 

0.063 

5150 

164478 

1134 

7 

rSHHnHnW 

rtWrWHHrW 


- • t R t— i R ■ i 

^y!ciririririr\ ic 

irHritirk'iHfitit icit •kirit’k 

***** 


61 

62 

63 

64 

65 


0.502 

0.061 

6390 

208673 

1438 

0 

0.501 

0.061 

6300 

206145 

1421 

0 

0.000 

0.000 

0 

0 

0 

3 

0.501 

0.062 

6470 

208293 

1436 

0 

0.500 

0.059 

5910 

200338 

1381 

0 


irMrirkirHc 

1 4 i.R t R t-l.t.R t t.R.. 

iwoJrfinwcTSw 

irWHHWriWH 

rAnHHHWrftr 

'kirkirk'kiriririrk 


66 

0.504 

0.059 

6050 

203457 

1402 

0 

67 

0.505 

0.060 

6020 

198679 

1369 

0 

68 

0.503 

0.058 

5810 

199149 

1373 

0 

69 

0.503 

0.058 

6415 

219887 

1516 

0 

70 

0.504 

0.060 

6195 

204861 

1412 

0 







71 

0.505 

0.062 

4710 

15043! 

1037 

0 

72 

0.504 

0.060 

6545 

216435 

1402 

0 

73 

0.504 

3.059 

6550 

220271 

1518 

0 

74 

0.504 

0.059 

6415 

2:5731 

1487 

0 

75 

0.502 

0.065 

6240 

191235 

1318 

0 



» » R.R.t.-fc.R R i 










M A JL A A MT M JL A A Ain A A A 


76 

0.502 

0.053 

5750 

216116 

1490 

0 

77 

0.504 

0.056 

6255 

221619 

1528 

0 

78 

0.502 

0.056 

6625 

235664 

1624 

0 

79 

0.502 

0.056 

6235 

221791 

1529 

0 

80 

0.502 

0.056 

»*»***<Hh 

5365 

190132 

1310 

0 


C4-2 


HERCULES 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.503 

0.055 

5780 

208928 

1440 

0 

82 

0.502 

0.058 

6630 

227709 

1570 

0 

83 

0.503 

0.059 

6615 

222899 

1536 

0 

84 

0.504 

0.063 

6485 

204239 

1408 

0 

85 

0.503 

0.061 

6340 

206629 

1424 

0 

/OrXTOTKWrtrt rt ?V>t rt^K W «7% A A ^ A <% 

86 

0.503 

0.061 

6170 

201088 

1386 

0 

87 

0.502 

0.062 

5875 

188761 

1301 

0 

88 

0.502 

0.062 

6840 

219766 

1515 

0 

89 

0.503 

0.064 

7280 

226143 

1559 

0 

90 

0.503 

0.059 

1 

6250 

210600 

1452 

0 

<>\ fi 


0* VriwT« 

ck*fHch"frk*k'iri 


k'icicic'ic'irk'^rlr^rk* 

k'iricirMrfcic^ 

91 

0.503 

0.056 

6205 

220285 

1518 

0 

92 

0.501 

0.056 

5515 

196571 

1355 

0 

93 

0.502 

0.058 

6550 

224962 

1551 

0 

94 

0.503 

0.059 

6615 

222899 

1536 

0 

95 

0.503 

0.061 

6455 

210377 

1450 

0 




96 

0.503 

0.061 

6585 

214613 

1479 

0 

97 

0.502 

0.062 

6600 

212055 

1462 

0 

98 

0.505 

0.061 

5895 

191365 

1319 

0 

99 

0.502 

0.060 

5905 

196049 

1351 

0 

100 

0.503 

0.063 

7060 

222790 

1536 

0 

/% #% /^ ^ ^ f\ ^ ^ ^ 

nSTKTSTK *r>\r%>Ce 


r>» 'iM i^nArw 


101 

0.503 

0.063 

7105 

224210 

1545 

0 

102 

0.502 

0.060 

6495 

215637 

1486 

0 

103 

0.503 

0.061 

6835 

222761 

1535 

0 

104 

0.503 

0.061 

6620 

215754 

1487 

0 

105 

0.502 

I..* -1^-. 

0.062 

HHHHHHHHHW 

6745 

216713 

i^lrlrieiririririrlri 

1494 

0 

• a. 

r^i%fCw%y%7\^PCwC 

106 

0.502 

0.062 

5900 

189564 

1307 

0 

107 

0.504 

0.061 

6430 

209146 

1442 

0 

108 

0.502 

0.061 

6190 

202142 

1393 

0 

109 

0.503 

0.065 

5560 

170056 

1172 

0 

no 

0.503 

0.063 

6850 

216163 

1490 

0 




111 

0.504 

0.062 

7140 

228494 

1575 

0 

112 

0.503 

0.060 

7065 

234095 

1614 

0 

113 

0.503 

0.060 

5240 

173624 

1197 

0 

114 

0.503 

0.061 

6030 

196525 

1355 

0 

115 

0.504 

0.061 

6530 

212399 

1464 

0 




116 

0.505 

0.062 

6635 

211913 

1461 

0 

117 

0.503 

0.062 

6975 

223658 

1542 

0 

118 

0.502 

0.062 

6670 

214304 

1477 

0 

119 

0.502 

0.060 

5420 

179946 

1240 

0 

120 

0.504 

0.059 

6275 

211023 

1455 

0 


A ‘ A Ar ^ "A' A niir A n fc * ^H r A r A T H n H ff H r ^ ^ 



HERCULES 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.503 

0.061 

5905 

192451 

1326 

0 

122 

0.506 

0.061 

6365 

206213 

1421 

0 

123 

0.504 

0.061 

5910 

192232 

1325 

0 

124 

0.504 

C.061 

6470 

210447 

1451 

0 

125 

0.505 

0.060 

5235 

172772 

1191 

HHHHHHHHHHh 

0 

HHHHHHHbV 

r% #» #% r% #1 

126 

1 O ^ 

0.504 

f% 9 % 44 4% #% O f 

0.061 

^ W% #% 4^ 4% #% 4% f% # 

7135 

\ w\ O 9\ 0% 9 

232077 

1600 

0 

127 

0.500 

0.061 

7000 

229508 

1582 

0 

128 

0.503 

0.061 

6590 

214776 

1480 

0 

129 

0.503 

0.060 

7015 

232438 

1602 

0 

130 

0.502 

0.061 

6810 

222389 

1533 

0 





Table C5 


HERCULES 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.249 

0.040 

665 

66767 

460 

0 

2 

0.249 

0.039 

635 

65389 

450 

0 

3 

0.250 

0.040 

665 

66500 

458 

0 

4 

0.251 

0.039 

615 

62825 

433 

0 

5 

0.250 

0.039 

-MHHHWHHHW 

640 

65641 

•HriflrirMrMrHi 

452 

0 

6 

0.250 

0.037 

665 

71891 

495 

0 

7 

0.250 

0.038 

605 

63684 

439 

0 

8 

0.250 

0.039 

770 

78974 

544 

0 

9 

0.250 

0.038 

660 

69473 

479 

0 

10 

0.250 

rMcMrirMrlriti 

0.038 

rjHHWHHWHHh 

555 

HrirMririrk-ldi 

58421 

402 

0 

11 

0.250 

0.039 

605 

62051 

427 

0 

12 

0.250 

0.037 

670 

72432 

499 

0 

13 

0.250 

0.038 

670 

70526 

486 

0 

14 

0.249 

0.039 

690 

71053 

489 

0 

15 

0.250 

0.037 

625 

67567 

465 

WWHWWHHHWHWW 

0 

16 

0.250 

0.039 

645 

66153 

456 

0 

17 

0.250 

0.041 

660 

64390 

443 

0 

18 

0.249 

0.039 

630 

64874 

447 

0 

19 

0.250 

0.037 

600 

64864 

447 

0 

20 

0.250 

0.038 

655 

6.-947 

475 

0 


21 

0.249 

0.037 

615 

66753 

460 

0 

22 

0.251 

0.041 

585 

56845 

391 

n 

V# 

23 

0.251 

0.040 

610 

60756 

418 

0 

24 

0.251 

0.041 

570 

55388 

381 

0 

25 

0.251 

0.040 

715 

71215 

491 

0 


26 

0.251 

0.039 

600 

61293 

422 

0 

27 

0.250 

0.041 

690 

67317 

464 

0 

28 

0.251 

0.042 

635 

60235 

415 

0 

29 

0.251 

0.038 

605 

63430 

437 

0 

30 

0.250 

0.039 

660 

67692 

466 

0 


vrfrPTrrictrfrff 

31 

0.251 

0.038 

580 

60809 

419 

0 

32 

0.251 

0.038 

485 

50849 

350 

0 

33 

0.251 

0.035 

530 

60330 

415 

0 

34 

0.251 

0.037 

465 

50069 

345 

0 

35 

0.250 

0.037 

540 

58378 

402 

0 








t_ 
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36 

0.251 

0.037 

670 

72143 

497 

0 

37 

0.250 

0.038 

585 

61578 

424 

0 

38 

0.251 

0.038 

475 

49800 

343 

0 

39 

0.251 

0.037 

545 

58684 

404 

0 

40 

0.251 

0.038 

iirMrirHrMHti 

575 

60285 

•MeMrHrMrMr*i 

415 

0 


C5-1 



HERCULES 8PLY CROSSPLY COMPRESSION 


SPECIMEN WIDTH THICK 

NO. IN. IN. 


STRESS 

PSI. 


0.252 

0.251 

0.251 

0.252 

0.253 


0.253 

0.249 

0.252 

0.252 

0.248 


0.039 

0.039 

0.041 

0.038 

0.038 


0.037 

0.037 

0.035 

0.037 

0.037 


59523 

45969 

60732 

62134 

52527 


58754 

79235 

70861 

67567 

59394 


0.250 

0.251 

0.250 

0.249 

0.251 


0.036 

0.037 

0.036 

0.037 

0.038 


70000 

61376 

58888 

64582 

45607 


0.250 

0.249 

0.250 

0.251 

0.250 


0.038 

0.039 

0.040 

0.039 

0.036 


58421 

55607 

69000 

62825 

55555 


66 

67 

68 

69 

70 

'WHHhlhWnlnRr.*' 


0.250 

0.250 

0.250 

0.252 

0.253 


0.252 

0.252 

0.252 

0.252 

0.248 

kirA rkMd i 

0.249 

0.251 

0.249 

0.249 

0.249 


0.037 

0.038 

0.038 

0.039 

0.041 


0.041 

0.041 

0.042 

0.043 

0.043 

IhHnWHH 

0.041 

0.041 

0.041 

0.038 

0.038 


68648 

72105 

64736 

59523 

60252 


46941 

71138 

72751 

61369 

61421 

MTiNr^nRMwTRnN 

55833 

59275 

52404 

56013 

71337 


0.249 

0.249 

0.248 

0.249 

0.249 


0.039 

0.039 

0.040 

0.041 

0.041 


75687 

68479 

69052 

64159 

54363 


C5-2 


HERCULES 8PLY CROSSPLY COMPRESSION 


■ 

r 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.249 

0.040 

685 

68775 

474 

0 

82 

0.248 

0.040 

625 

63004 

434 

0 

83 

0.249 

0.041 

700 

68566 

472 

0 

84 

0.249 

0.043 

655 

61174 

421 

0 

85 

0.248 

0.045 

645 

57795 

^ft.^ft .ft ft ft ft ft. ft .ft .ft ft 

398 

0 

#% ^ ^ ^ ^ 



AAAAAAAAAA 

^ ftft 9% #% 9% #% A A W 

AAAAAAAA A • 

ft A A A A A A ATA * 

86 

0.250 

0.043 

710 

66046 

455 

0 

87 

0.250 

0.042 

730 

69523 

479 

0 

88 

0.250 

0.041 

670 

65365 

450 

0 

89 

0.250 

0.039 

725 

74358 

512 

0 

90 

0.250 

0.039 

700 

71794 

495 

0 



««***■•*..* 
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^ #vwv% 

K PTPnH 

ItAJiAnAAAA 

A #% A <A A ^ 

A A A A A M #t A A A ft 

AAAAAAAAAi 

\ A ATA A A A A A A 

91 

0.250 

0.040 

0 

0 

0 

1 

92 

0.250 

0.038 

610 

64210 

442 

0 

93 

0.250 

0.040 

655 

65500 

451 

0 

94 

0.250 

0.040 

650 

65000 

448 

0 

95 

0.249 

0.041 

705 

69056 

476 

0 

irMrk<rHrHrit1ciHrHrkirk*irHrki(***irMc{:4e<^^ A teMi kkirk A A** A 

96 

0.249 

0.041 

690 

67587 

466 

0 

97 

0.249 

0.041 

680 

66607 

459 

0 

98 

0.249 

0.038 

715 

75565 

521 

0 

99 

0.249 

0.039 

705 

72598 

500 

0 

100 

0.250 
-• • 1-1 • • 

0.037 

625 

'A'iHHWHHHHH 

67567 

465 

0 

101 

0.249 

0.038 

645 

68167 

470 

0 

102 

0.246 

0.039 

525 

54721 

377 

0 

103 

0.246 

0.038 

635 

67928 

468 

0 

104 

0.248 

0.039 

655 

67721 

466 

0 

105 

0.254 

ft..t . i « ..i . « i .i..t . A . 

0.039 

730 

* % »..• .ft ft .ft .ft ft . 

73692 

508 

0 


KWPrfrfric^^ 

."wwYOiYYinRnfrjrw 

A A W A A /% A A A < 



A A A A A A A A A A 

106 

0.250 

0.040 

710 

71000 

489 

0 

107 

0.246 

0.038 

400 

42789 

295 

0 

108 

0.250 

0.038 

555 

58421 

402 

0 

109 

0.250 

0.040 

625 

62500 

430 

0 

110 

0.250 

0.040 

540 

54000 

372 

0 

WT #\ #4 ^ ^ 



Tr>r>v7o?w#r>ori 

^ A A A A"*% A A A A A \ 

fcAAAAAAAAA 

A A A A A A A A A A 

111 

0.250 

0.040 

685 

68500 

472 

0 

112 

0.250 

0.041 

665 

64878 

447 

0 

113 

0.250 

0.041 

740 

72195 

497 

0 

114 

0.251 

0.041 

700 

68020 

468 

0 

115 

0.251 

0.040 

655 

65239 

449 

0 

_ft_ft_ft—ft_ft s ft_ft -ft a 
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ftft m n ft* 

116 

0.251 

0.042 

670 

63555 

438 

0 

117 

0.251 

0.043 

555 

51422 

354 

0 

118 

0.250 

0.038 

535 

56315 

388 

0 

119 

0.250 

0.038 

605 

63684 

439 

0 

120 

0.249 

0.038 

605 

63939 

440 

0 
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C5-3 


HERCULES 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PST. 

MPA. 


121 

0.251 

0.038 

615 

64478 

444 

0 

122 

0.250 

0.039 

520 

53333 

367 

0 

123 

0.250 

0.042 

755 

71904 

495 

0 

124 

0.250 

0.041 

775 

75609 

521 

0 

125 

0.251 

0.039 

630 

64357 

443 

0 


126 

0.251 

0.041 

730 

70935 

489 

0 

127 

0.250 

0.044 

710 

64545 

445 

0 

128 

0.250 

0.042 

655 

62380 

430 

0 


C>-4 



Table C6 


HERCULES 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.247 

0.045 

1750 

157444 

1085 

0 

2 

0.246 

0.050 

1740 

141463 

975 

0 

3 

0.247 

0.052 

1815 

141311 

974 

0 

4 

0.247 

0.052 

1865 

145203 

1001 

0 

5 

0.250 

0.054 

2010 

148888 

1026 

0 



AAAAAAAAAAA 


A A A »4 NTA A A A A 

AAAAAAAAAh 

kaaaaaaaaam 

6 

0.250 


1965 

145555 



7 

0.250 


1970 

148679 


0 

8 

0.250 



153846 


0 

9 

0.250 


2250 

169811 

1170 


10 

0.250 

0.052 

0 

0 

mm 

1 


11 

0.249 

0.052 

1895 

146354 

1009 

0 

12 

0.250 


1805 

144400 

995 

0 

13 


0.000 

0 

0 

0 

3 

14 

0.250 

0.052 

1945 

149615 

1031 

0 

15 

0.249 

0.056 

2300 

ft ft .ft.-ft^ft..« -ft ft 

164945 

1137 

0 


A A A A AA A A AIK 

AAAAAAAAAAA 

nPTWWTTwTRfTr# 

( A A A M A"A A A' AW 

AAA 'A“ A A A PT 

A'PTPPW A A A A W A A 

16 

0.250 

0.056 

2175 

155357 

1071 

0 

17 

0.250 

0.056 

2185 

156071 

1076 

0 

18 

0.249 

0.061 

2545 

167555 

1155 

0 

19 

0.250 

0.057 

2115 

148421 

1023 

0 

20 

0.250 

0.057 

2185 

ft-, ft ft ft ft ft ft . f 

153333 

1057 

0 




W A A A ^ ^ ^ * 

L A A A A A A A A A A 

A^ AAAAAAAA 

AAAAAAAAAAA 

21 

0.250 

0.060 

2260 

150666 

1038 

0 

22 

0.250 

0.058 

2310 

159310 

1098 

0 

23 

0.250 

0.058 

2225 

153448 

1058 

0 

24 

0.249 

0.058 

2070 

143331 

988 

0 

25 

0.250 

0.058 

2440 

168275 

1160 

0 

Vf #Of A A^A A A H # 


AAAAAAAAAAA 


ftAAAAAAAAAA 

A“>^.<?WnRHATA A 'A' 

A~A A A A A A ATA A A 

26 

0.249 

0.058 

2005 

138831 

957 

0 

27 

0.249 

0.058 

2165 

149909 

1033 

0 

28 

0.249 

0.060 

2315 

154953 

1068 

0 

29 

0.249 

0.060 

2515 

168340 

1160 

0 

30 

0.249 

0.059 

2300 

156558 

1079 

0 

A J 




^A AAAAAAAAA 

AAAAAAAAA 

A A A AAAAAAAA 

31 

0.249 


2095 

164973 

1137 

0 

32 

0.249 



156394 

1078 

0 

33 



2295 

158911 

1095 

0 

34 

0.250 



154482 

1065 

0 

35 




0 

0 

1 











inR Nf A H A PHR" 


k A A ATw A A A A A 

A 9Ttf A A A A AT A AlA 

36 

0.249 

0.058 

0 

0 

0 

1 

37 



2110 

145517 



38 

0.249 

0.059 

2335 

158940 

1095 

0 

39 

0.249 

0.058 

2045 

141600 

976 

0 

40 

0.250 

0.058 

2045 

141034 

972 

0 


iHrli k ktMrkIrHrIHrMrk k t r ir »rt rk1r M HH t *k1rk M rkir M H^ 
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

CONl 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.250 

0.059 

1990 

134915 

930 

0 

42 

0.250 

0.060 

2405 

160333 

1105 

0 

43 

0.251 

0.060 

2615 

173638 

1197 

0 

44 

0.249 

0.059 

2475 

168470 

1161 

0 

45 

0.249 

»-ii.->..» -1. *- 

0.0S9 

« » ..t. i 1 i. t 

0 

0 

0 

1 

46 

0.250 

0.058 

2510 

173103 

1193 

0 

47 


0.059 

2340 

158644 

1093 

0 

48 


0.058 

2145 

147931 

1019 

0 

49 


0.059 

2305 

156271 

1077 

0 

50 


0.055 

2105 

153705 

1059 

0 


51 

0.250 

0.057 

2060 

144561 

996 

0 

52 

0.250 

0.056 

2065 

147500 

1017 

0 

53 

0.250 

0.049 

1935 

157959 

1089 

0 

54 

0.250 

0.051 

2000 

156862 

1081 

0 

55 

0.250 

0.055 

2220 

161454 

1113 

0 



56 

0.250 

0.056 

2270 

162142 

1117 

0 

57 

0.249 

0.056 

2540 

182157 

1255 

0 

58 

0.250 

0.058 

2765 

190689 

1314 

0 

59 

0.249 

0.062 

2410 

156108 

1076 

0 

60 

0.250 

0.061 

2285 

149836 

1033 

0 

^ ^ ^ ^ W ^ "9% 9% ^ #% ^ 9% 9% 9\ ^ ^ ^ #% ^ f% 9% #% ^ 9% 


61 


0.059 

2170 

147118 

1014 

0 

62 

0.248 



143862 

991 

0 

63 




147849 

1019 

0 

64 

0.250 

0.058 

I860 

128275 

884 

0 

65 

0.250 

0.056 

2070 

147857 

1019 

0 

66 

0.249 

0.059 

2405 

163705 

1128 

0 

67 


0.058 

2285 

157586 

1086 


68 

0.250 

0.056 

2205 

157500 

1085 

0 

69 

0.250 

0.055 

2145 

156000 

1075 

0 

70 

0.249 

0.056 

2175 

155981 

1075 

0 

^WWWf 'A' 

anoooncwri^^ 




A 4^ A A A o AAA 

« rPA «"•«' A A p« n 

71 


0.055 


150909 

1040 

0 

72 

0.250 

0.055 

2155 

156727 

1080 

0 

73 

0.249 

0.053 

2400 

166181 

1145 

0 

74 

0.250 

0.060 

2565 

171000 

1179 

0 

75 

0.250 

0.060 

3085 

205666 

1418 

0 

wiTirM'TrKXirwirKicw^cwx'irKWTrifT* h wwn w ith wicictcw-k-h’h wwwwwwwh n h m 

A A ATA A A A A A A 

A A A AAA A A A A A 

76 




147142 

1014 

0 

77 

0.250 

0.056 

2235 

159642 


0 

78 

0.248 

0.056 

2165 

155889 

1074 

0 

79 

0.250 

0.055 

2270 

165090 


0 

80 

0.250 

0.058 

M9HrHHrkiH>r 

2370 

163448 

k'AAkitMrk 

1126 

0 

rMek*iirMrHe** 
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

lii. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.249 

0.056 

2070 

148450 

1023 

0 

82 

0.250 

0.059 

2470 

167457 

1154 

0 

83 

0.250 

0.061 

2920 

191475 

1320 

0 

84 

0.249 

0.059 

2605 

177319 

1222 

0 

85 

iWnftn/WnfriWnftnfc 

0.250 

0.059 

2505 

169830 

1170 

0 

1 « ft ft-.ft ft ft 


■^IHWWrtHInWWnl 

vrrpTKW'frfrtrKfrK 

■HnRnHnRnR'ii^^ 




86 

0.250 

0.059 

2670 

181016 

1248 

0 

87 

0.243 

0.059 

2235 

155890 

1074 

0 

88 

0.249 

0.062 

2710 

175540 

1210 

0 

89 

0.250 

0.062 

2940 

189677 

1307 

0 

90 

0.252 

0.062 

2580 

165130 

1138 

0 




91 

92 

93 

94 

95 

0.250 

0.251 

0.250 

0.251 

0.251 

0.060 

0.060 

0.058 

0.059 

0.058 

2380 

2280 

2205 

2360 

2285 

l_ft^ft,-ft_ft_ft,-ft_> 

158666 

151394 

152068 

159362 

156958 

1094 

1043 

1048 

1098 

1082 

0 

0 

0 

0 

0 

ifTnrtctTKW 

96 

0.250 

^Tfrw^rfrrCn^ 

0.058 

2510 

rtrfTirfrprtrt^ 

173103 

X-irKTrKIVKK KK WXWX’KTTK WKVW 

1193 0 

97 

0.250 

0.058 

2570 

177241 

1222 

0 

98 

0.251 

0.057 

2200 

153770 

1060 

0 

99 

0.251 

0.057 

2205 

154120 

1062 

0 

100 

■ ft--ft..ft. ft -ft .ft ft 

10%?00wv#% 

0.250 

0.059 

2470 

wwwwwww 

167457 

1154 

0 

101 

0.249 

0.060 

2470 

165327 

1139 

0 

102 

0.250 

0.060 

2320 

154666 

1066 

0 

103 

0.251 

0.059 

2300 

155310 

1070 

0 

104 

0.250 

0.059 

2260 

153220 

1056 

0 

105 

0.249 

0.058 

2340 

162027 

1117 

0 


A A ’ A A * A“A k A 


106 

0.250 

0.058 

2465 

170000 

1172 

0 

107 

0.251 

0.060 

2405 

159694 

1101 

0 

108 

0.251 

0.057 

2240 

156566 

1079 

0 

109 

0.251 

0.057 

2165 

151324 

1043 

0 

no 

0.251 

0.057 

2105 

147130 

1014 

0 

A w A lA A W J 

fW fW% fV#4 A V4 W Vft V4 



TTKTfTVWKl^rWWWTOrirK'H M « n ITlTlOOriOOOOOC 

111 

0.251 

0.057 

2465 

172293 

1187 

0 

112 


0.057 

2240 

156566 

1079 

0 

113 

0.251 

0.05> 

2275 

159013 

1096 

0 

114 

0.251 

0.056 

2145 

152603 

1052 

0 

115 

0.251 

0.058 

2060 

141502 

975 

0 

B..t ft . ft .ft. -1.1 ft .l 







TOOTTorwiriri 

OTWWTclTWW WW IT 


AAAAAAAAAAAA 

AAAAAAAA 

AAAAAAAAAAAAA 


116 

0.251 

0.058 

2110 

144937 

999 

0 

117 

0.251 

0.059 

2245 

151597 

1045 

0 

118 

0.250 

0.057 

2435 

170877 

1178 

0 

119 

0.250 

0.056 

2170 

155000 

1068 

0 

120 

0.251 

kiHtk^irkicirkit 

0.055 

SHHHHHHrMr 

2060 

irkirHrHHtkMit 

149221 

1028 

•'kMitirk'k'kirkk-kk 

0 
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

SIIIESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.251 

0.055 

2075 

150307 

1036 

0 

122 

0.250 

0.057 

2395 

168070 

1158 

0 

123 

0.250 

0.058 

2305 

158965 

1096 

0 

124 

0.250 

0.058 

2180 

150344 

1036 

0 

125 

0.250 

0.057 

2165 

1 A !*■ A.B. Aul. ■* 

151929 

1— 1— t— t. 1 1 

1047 

0 





rTTTwOOOOsk W WV 



126 

0.259 

0.058 

2440 

168275 

1160 

0 

127 

0.250 

0.058 

2370 

163448 

1126 

0 

128 

0.250 

0.056 

2250 

160714 

1108 

0 

129 

0.250 

0.056 

2110 

150714 

1039 

0 

130 

0.250 

rkirfrlrirMrlc^ 

0.058 

2315 

159655 

1100 

0 

IHHHHHHHWt 
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Table C7 


UNION CARBIDE 8PLY CROSSPLY TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

1.001 

0.046 

2830 

61460 

423 

0 

2 

0.998 

0.044 

2430 

55337 

381 

0 

3 

1.001 

0.046 

2760 

59940 

413 

0 

U 

1.001 

0.045 

2530 

56166 

387 

0 

5 

1.001 

0.044 

2830 

64253 

443 

0 








6 

1.001 

0.044 

1790 

40641 

280 

0 

7 

0.999 

0.045 

2130 

47380 

326 

0 

8 

1.000 

0.044 

2500 

56818 

391 

0 

9 

1.001 

0.045 

1900 

42180 

290 

0 

10 

1.000 

0.046 

1980 

43043 

296 

0 







TftlTSftTorjOC 

11 

1.002 

0,045 

2540 

56331 

388 

0 

12 

1.001 

0.047 

2520 

53563 

369 

0 

13 

1.000 

0.045 

2170 

48222 

332 

0 

14 

1.002 

0.046 

2370 

51418 

354 

0 

15 

1.001 

0.045 

2530 

56166 

387 

0 

-t_f •_ 


rvTfCPCTrsrK'K fi w n 


TflriftMftriWnWrtSnW 

t‘k‘Mck"fcic'k'frk‘irick 


16 

1.002 

0.042 

2520 

59880 

412 

0 

17 

1.001 

0.048 

2300 

47868 

330 

0 

18 

1.000 

0.046 

2370 

51521 

355 

0 

19 

1.001 

0.047 

2050 

43573 

300 

0 

20 

1.000 

0.048 

2200 

45833 

316 

0 

t% #* nn««n/«n H«'W7<‘'»%TriOrKW?<^7t JOOOTJOTK'iC «*#*«« n «* iClrwT* 

21 

1.001 

0.047 

2270 

48249 

332 

0 

22 

1.002 

0.046 

2220 

48164 

332 

0 

23 

1.000 

0.044 

2030 

46136 

318 

0 

24 

1.000 

0.045 

2070 

46000 

317 

0 

25 

1.000 

0.044 

ft .« -i ft ..ft^fl ft- ft • . ft.. 

1990 

ft ft ft^ft^ft -ft^ft..! ft- ft .i 

45227 

311 

0 



ififtToocTNrTrn 

ww >T>5nHrv 

nRniOfWWTftfflnori 



26 

1.000 

0.048 

2040 

42500 

293 

0 

2/ 

1.001 

0.045 

2750 

61050 

420 

0 

28 

0.999 

0.044 

2880 

65520 

451 

0 

29 

1.000 

0.045 

2390 

53111 

366 

0 

30 

0.999 

0.044 

2570 

ft. .ft .ft ft ft ft _ft..ft ft ft 1 

58467 

403 

0 


A A A A AAtA a 




ft KWWYTWWWWWIOri 

ft inr w iTftnBnft 

31 

1.001 

0.046 

2460 

53424 

368 

0 

32 

1.001 

0.045 

2660 

59052 

407 

0 

33 

1.001 

0.046 

2650 

57551 

396 

0 

34 

1.000 

0.047 

2730 

58085 

400 

0 

35 

1.002 

0.044 

2400 

54436 

1 ft .ft., ft ft_ft..ft^ft..ft ft-. 

375 

0 



A A A A A A A A~A A 



AAAAAAnAAAAAi 

ft YftW 1ft WW KTft 

36 

1.001 

0.048 

2590 

53904 

371 

0 

37 

1.002 

0.045 

2350 

52117 

359 

0 

38 

1.001 

0.045 

1830 

40626 

280 

0 

39 

0.996 

0.046 

2730 

59586 

410 

0 

40 

HrkMcMrHrk^ 

1.000 

•irkitk'Mrkk 

0.046 

2310* 

50217 

346 

0 

kkkkiHrkii! 
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UNION CARBIDE 8PLY CROSSPLY TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

1.001 

0.045 

2770 

61494 

424 

0 

42 

1.000 

0.045 

2310 

51333 

353 

0 

43 

1.001 

0.044 

2700 

61302 

422 

0 

44 

1.002 

0.046 

2250 

48815 

336 

0 

45 

1.000 

0.046 

2550 

55434 

382 

0 



ricw^rfrfrfcPcyc^ 

WHHHHrtHHW 

hlHHHHHHHWH 

^cHrivirkirk-kirk-Hr^ 


46 

1.002 

0.046 

2070 

44910 

309 

0 

47 

1.001 

0.046 

1710 

37136 

256 

0 

48 

1.000 

0.047 

2690 

57234 

394 

0 

49 

1.001 

0.046 

2970 

64500 

444 

0 

SO 

1.002 

0.046 

2120 

45994 

317 

0 


■frMrHrirHrirkirirHrHrtr^-frkirHrbMHrHr k li-HiiHtirHtir^ 


51 

0.999 

0.046 

1890 

41128 

283 

52 

1.000 

0.045 

2140 

47555 

327 

53 

1.001 

0.045 

2470 

54834 

378 

54 

1.001 

0.045 

2340 

51948 

358 

55 

1.001 

0.047 

2110 

44843 

309 


0 

0 

0 

0 

0 


56 

1.000 

0.045 

2480 

55111 

379 

57 

1.000 

0.048 

2480 

51666 

356 

58 

1.001 

0.048 

2660 

55361 

381 

59 

1.002 

0.047 

2000 

42468 

292 

60 

1.001 

0.046 

2620 

56899 

392 


0 

0 

0 

0 

0 


61 

1.001 

0.046 

2100 

45606 

314 

0 

62 

1.002 

0.046 

2670 

57927 

399 

0 

63 

1.001 

0.045 

2410 

53502 

368 

0 

64 

1.002 

0.047 

2150 

45653 

314 

0 

65 

0.999 

0.046 

1840 

40040 

276 

0 


-kiirh-^irk'kirk-^irk-lrk 
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Table C8 



UNION 

CARBIDE 8PLY UNIDIRECTIONAL 

TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.499 

0.049 

0 

0 

0 

1 

2 

0.498 

0.041 

3050 

149377 

1029 

0 

3 

0.498 

0.045 

3700 

165104 

1138 

0 

4 

0.500 

0.044 

4150 

188636 

1300 

0 

5 

0.500 

0.042 

3910 

186190 

1283 

0 


i riHk'i rki t M k k 'k f t A A A A i cki r k ic itlit’ k itirii r kititltkie' k ^ A A Hrk"k' k ' f r ii 


6 

0.500 

0.045 

3350 

148888 

1026 

0 

7 

0.500 

0.045 

3030 

134666 

928 

0 

8 

0.500 

0.042 

3540 

168571 

1162 

0 

9 

0.500 

0.045 

3720 

165333 

1139 

0 

10 

0.500 

0.040 

3960 

198000 

1365 

0 


ifir A irl ic’ i c' k ii rk ' k itirk' k ' k”k k ' ki t ir H titkii 'k ' k ftlt kAii i r l rA A irltHicicie iticir ki>e'k'iciigitieir H rk* k ^' kM A ‘ A A ' M rkirk 


11 

0.500 

0.043 

3850 

179069 

1234 

0 

12 

0.505 

0.043 

4100 

188809 

1301 

0 

13 

0.502 

0.042 

4130 

195883 

1350 

0 

14 

0.505 

0.042 

3530 

166430 

1147 

0 

15 

0.499 

0.044 

i ft ft ft ft ft ft 

3400 

154855 

1067 

0 



nfoirtrK'w A A' 'A A"ft 

rArsWIf AAtSHHtA 

A A A A A A A A 


16 

0.498 

0.044 

4270 

194870 

1343 

0 

17 

0.499 

0.044 

4070 

185370 

1278 

0 

18 

0.498 

0.046 

4290 

187270 

1291 

0 

19 

0.498 

0.044 

3820 

174333 

1202 

0 

20 

■yfrfrtrlriritir 

0.498 

0.043 

3700 

172784 

1191 

J^ft^ft^i^ft--B ft^ft -■ ft-ft- 

0 

21 

0.497 

0.044 

3950 

180629 

12A5 

0 

22 

0.499 

0.043 

3470 

161718 

1115 

0 

23 

0.499 

0.043 

3780 

176166 

1214 

0 

24 

0.501 

0.045 

3410 

151253 

1042 

0 

25 

0.498 

0.041 

3420 

167499 

1154 

0 

'iRitTrfirPrvrPrtt 






.kft w K Tft wrw rt ri inft 

26 

0.502 

0.044 

4200 

190148 

1311 

0 

27 

0.500 

0.042 

3730 

177619 

1224 

0 

28 

0.500 

0.043 

3985 

185348 

1277 

0 

29 

0.502 

0.045 

3540 

156706 

1080 

0 

30 

0.495 

>..■ t • * ■ «._» ■ I k 1 

0.043 

3820 

R ft ft ft ft ft_ft. ft ft__j 

179469 

1237 

0 




w w 'Srwii vrvwvi 

rjrtrTorrrH^ 



31 

0.501 

0.041 

3580 

174285 

1201 

0 

32 

0.500 

0.044 

3300 

150000 

1034 

0 

33 

0.501 

0.042 

3940 

187244 

1291 

0 

34 

0.499 

0.046 

4110 

179053 

1234 

c 

35 

0.500 

0.047 

4380 

186382 

1285 

0 

-ft ft ft ft ft -ft— ft ft--ft ft 

ftWM W A A A A 

AAnAAmAAAaAi 


RTA' a a a a a i| A"J 


kAAAAAAAAAAA 

WH H 11 M If W W H H 

36 

0.501 

0.046 

4190 

181810 

1253 

0 

37 

0.501 

0.046 

'«640 

201336 

1388 

0 

38 

0.500 

0.044 

4050 

184090 

1269 

0 

39 

0.500 

0.045 

4300 

191111 

1317 

0 

40 

0.500 

liHtkirHrMHtiHt 

0.045 

3950 • 

175555 

Hrirk-MTHtHi 

1210 

iAAAAA-AAA"AAA 

0 

AAAAAAAAAnft 


C8-1 



UNION CARBIDE 

8PLY UNIDIRECTIONAL 

TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

3TRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.501 

0.047 

3050 

129528 

893 

0 

42 

0.500 

0.045 

4500 

200000 

1378 

0 

43 

0.500 

0.045 

4520 

20J888 

1385 

0 

44 

0.500 

0.042 

4040 

192380 

1326 

0 

45 

0.500 

0.045 

»_■ » t r 1 i_«. i 

3920 

174222 

1201 

0 

* «■■>■■■ • >_4 > B-B • 



rRTRTTWTHnCnirJn 


f% 99 ->%*%** 9^^ t 

46 

0.499 

0.043 

4050 

188749 

1301 

0 

47 

0.496 

0.044 

0 

0 

0 

1 

48 

0.499 

0.045 

3940 

1 75462 

1209 

0 

49 

0.499 

0.043 

4270 

'9002 

1372 

0 

50 

0.500 

0.044 

4280 

194545 

1341 

0 


'ItiitrMHriHrlHk 

51 

52 

53 

54 

55 

0.499 

0.499 

0.499 

0.499 

0.498 

0.045 

0.048 

0.047 

0.045 

0.041 

nIHV iHnHHHHinW 

4200 

4365 

4340 

4080 

3150 

187040 

182239 

185050 

181696 

15v275 

1289 

1256 

1275 

1252 

1063 

^XiJLJLJL 

^rpcitvrx 

0 

0 

0 

0 

0 


56 

0.499 

0.042 

3880 

185132 

’276 

0 

57 

0.499 

0.043 

3530 

164515 

1134 

0 

58 

0.499 

0.040 

3330 

166833 

1150 

0 

59 

0.499 

0.044 

3740 

170340 

1174 

0 

60 

0.499 

0.043 

3890 

181292 

1250 

c 


rWHHHHHHHh 

l -t -A,,A--> -A .i 

Brv>rsoo 




61 

0.499 

0.040 

3440 

172344 

1188 

0 

62 

0.499 

0.042 

4135 

197299 

1360 

0 

63 

0.498 

0.042 

3260 

155861 

1074 

0 

64 

0.496 

0.040 

3520 

177419 

1223 

0 

65 

0.499 

0.04t> 

3470 

151171 

1042 

0 

A. A A .B ■ 


A 'ft'U ArATfirAx'A'A'AiA* 


66 

0.497 

0.043 

3990 

186701 

1287 

0 

67 

0.499 

0.043 

3500 

163116 

1124 

0 

68 

0.499 

0.045 

4380 

195056 

1344 

0 

69 

0.499 

0.045 

4560 

203072 

1400 

0 

70 

0.500 

0.047 

3960 

168510 

1161 

0 


R . •..* .1 A A...A . i .i .t 

t t.. t • .» • •-» • 









R ATAiinA 


Ttytvryrf! 

71 

0.500 

0.045 

4320 

192000 

1323 

0 

72 

0.499 

0.043 

4390 

204595 

1410 

0 

73 

0.500 

0.043 

3920 

182325 

1257 

0 

74 

U.500 

0.044 

4260 

193636 

1335 

0 

75 

0.499 

0.043 

4120 

192011 

1323 

0 








n A H A A 

ft ifc A W U 1ft ]ft 1ft A A 



AAJJJl iflftAAAA ft 



76 

0.500 

0.043 

3680 

171162 

1180 

0 

77 

0.499 

0.044 

4350 

198123 

1366 

0 

78 

0.499 

0.044 

3930 

178994 

1234 

0 

79 

0.500 

0.044 

3980 

1809C9 

1247 

0 

80 

0.499 

0.041 

3580 

174984 

1206 

0 



_A.,A * A_A_-A. A- A_a_.A 
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C8-2 


UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.499 

0.044 

3960 

180360 

1243 

0 

82 

0.500 

0.043 

3620 

168372 

1160 

0 

83 

0.500 

0.042 

3710 

176666 

1218 

0 

84 

0.500 

0 045 

..710 

164888 

1136 

0 

85 

• . t . i . t . ■ t . i ■ i .. t t .. R 

0.500 

0.044 

3630 

165000 

1137 

it* 

0 


TnorJr^ 





86 

0.500 

0.042 

3300 

157142 

1083 

0 

87 

0.499 

0.044 

3670 

167152 

1152 

0 

88 

0.500 

0.042 

3850 

183333 

1264 

0 

89 

0.500 

0.040 

3690 

184500 

1272 

0 

90 

0.501 

0.040 

3350 

167165 

1152 

0 




91 

0.500 

0.040 

3260 

163000 

1123 

0 

92 

0.500 

0.038 

3520 

165263 

1277 

0 

93 

0.500 

0.046 

4290 

186511 

1286 

0 

94 

0.500 

0.044 

4330 

196^18 

1357 

0 

95 

0.500 

% f i-j— • -A * ~ 

0.041 

-i i-i- 

3890 

189756 

1308 

■ t i i_i i -• i. i i . 

0 

96 

0.499 

0.041 

3440 

168141 

1159 

0 

97 

0.498 

0.040 

3570 

179216 

1235 

0 

98 

0.499 

0.040 

3330 

166833 

1150 

0 

99 

0.499 

0.044 

3970 

180816 

1246 

0 

100 

0.499 

0.044 

3960 

180360 

- i ,.i ,♦ i ,.i i _i- 

1243 

0 

101 

0.499 

0.044 

4C50 

184459 

1271 

0 

10? 

0.499 

0.043 

3960 

184555 

1272 

0 

103 

0.499 

0.041 

3670 

179383 

1236 

0 

104 

0.501 

0.046 

3900 

169226 

1166 

0 

105 

0.500 

0.044 

3730 

169545 

1169 

0 

"liHHHWHWrAr 

106 

0.500 

0.045 

3710 

164888 

1136 

0 

107 

0.499 

0.044 

3020 

137547 

948 

0 

108 

0.499 

0.043 

3550 

165447 

1140 

0 

109 

0.500 

0.''43 

3980 

185116 

1276 

0 

no 

0,499 

0.043 

4160 

i_i i^t i-.i -i_i 

193876 

niWHHWWiniWHHWIr 

1336 

0 

- i— t-i-t- *-. t l-.B 

111 

0.500 

0.043 

3570 

166046 

1144 

0 

112 

0.499 

0.044 

3670 

167152 

1152 

0 

113 

0.500 

0.043 

3910 

181860 

1253 

0 

114 

0.499 

0.042 

3630 

173203 

1194 

0 

115 

t 1 ■ I t i -1- i _ 

0.499 

0.045 

4280 

1906U3 

1314 

0 

t_ I I ■■ t. « « » ■_# ■ 

WTnonrxK 



yrfrfrfrfTftyf'^ 



TnFTTKwTfOOOv 

116 

0.499 

0.047 

3700 

157762 

1087 

0 

117 

0.4..*> 

0.042 

3500 

167000 

1151 

0 

lib 

0.501 

0.041 

3540 

172338 

1188 

0 

119 

0.500 

0.042 

3530 

168095 

1159 

0 

120 

•WHHHnWWr 

0.500 

0.044 

3270 

-i i i i i-R i i 

*yrpf%n^rfrprprf 

148636 

1024 

0 

rirHrkicHrk 
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.500 

0.046 

4110 

178695 

1232 

0 

122 

0.499 

0.043 

3950 

184089 

1269 

0 

123 

0.499 

0.047 

4120 

175670 

1211 

0 

124 

0.498 

0.047 

4330 

184995 

1275 

0 

125 

0.499 

0.049 

4140 

169318 

1167 

0 


126 

0.500 

0.046 

4560 

198260 

1367 

0 

127 

0.499 

0.043 

4150 

193410 

1333 

0 

128 

0.500 

0.045 

4120 

183111 

1262 

0 

129 

0.499 

0.045 

4160 

185259 

1277 

0 

130 

0.500 

0.047 

3810 

162127 

ir7 

0 

» t-« • • • • # t 

t • i t • < ■ • i-i 

^T^nRnRnNTTRnRnft wnRrT 

• •- i # 

■ .« -1. « t « 

nir»nr>ooovwTR 



ihWWW-VrVVhV 

131 

0.498 

0.045 

4130 

184292 

1270 

0 

132 

0.499 

0.045 

4000 

178134 

1228 

0 

133 

0.500 

0.046 

4495 

195434 

1347 

6 

134 

0.501 

0.043 

3970 

184282 

1270 

6 

135 

0.500 

0.042 

HbhhhWbhHW 

3850 

183333 

1264 

6 

irlrlrfriricfririt 

136 

0.500 

0.043 

3855 

179302 

1236 

6 

137 

0.500 

0.042 

4060 

193333 

1333 

6 

138 

0.500 

0.045 

4720 

209777 

1446 

6 

139 

0.500 

0.047 

4595 

195531 

1348 

6 

140 

iririrHrkickici 

0.500 

0.043 

kiririeMricMeiri 

3835 

I B • ^ 4 -4 

178372 

'<irk'kirHrfrHrH 

1229 

6 

141 

0.499 

0.044 

3420 

155766 

1074 

6 

142 

0.500 

0.044 

3515 

159772 

1101 

6 

143 

0.500 

0.041 

3995 

194878 

1343 

6 

144 

0.501 

0.044 

3685 

167165 

1152 

6 

145 

0.500 

0.043 

3060 

142325 

B B # a 8f. 4..B .% -B - 

981 

6 

M 0\ ^ M #% r% 4 

146 

9% 9% 9\ w% w\ #% #% #% 

0.500 

W% #\ f% 9% ^ ^ w\ w% ^ 

0.043 

3715 

^ #\ #% w% 9 % ^ w\ 9\ 9 % 1 

172790 

1191 

“ w\ 9\ 9% 9% w\ w\ w% 

6 

147 

0.500 

0.U5 

4215 

187333 

1291 

6 

148 

0.500 

0.044 

3915 

177954 

1226 

6 

149 

0.500 

0.045 

4260 

189333 

1305 

6 

150 

0.502 

0.044 

3685 

166832 

1150 

6 

W O ^ rVc% r\ r% #% #% #\ #% ^ #% w% O w% ^wWW%^w% #% W% W%wS 9% r\ TV f% r * . » 4 • 

151 

0.498 

0.042 

3550 

169726 

1170 

6 

152 

0.500 

0.044 

4055 

184318 

1270 

6 

153 

0.500 

0.044 

4185 

190227 

1311 

6 

154 

0.498 

0.042 

4110 

196500 

1354 

0 

155 

0.498 

0.043 

4125 

192630 

1328 

0 




156 

0.501 

0.042 

3555 

168947 

1164 

0 

157 

0.502 

0.042 

3810 

180705 

1245 

0 

1!^8 

0.501 

0.045 

4150 

184076 

1269 

0 

159 

0.501 

0.043 

3665, 

170124 

1173 

0 

160 

0.502 

0.043 

4295 ' 

198971 

1371 

0 

irHcirfrHrk 


C8-A 


UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


161 

0.501 

0.043 

4120 

191245 

1318 

0 

162 

0.502 

0.041 

4160 

202118 

1393 

0 

163 

0.500 

0.043 

3935 

183023 

1261 

0 

164 

0.500 

0.044 

3700 

168181 

1159 

0 

165 

0.503 

0.040 

!f**SWHWHWrA-jh 

4000 

198807 

1370 

I - i t— » t . - 1 —A—f, -\-i 

0 

166 

0.502 

0.042 

3930 

186397 

1285 

0 

167 

0.503 

0.041 

3625 

175774 

1211 

0 

168 

0.502 

0.042 

4030 

191140 

1317 

0 

169 

0.502 

0.044 

3755 

170001 

1172 

0 

170 

0.501 

0.042 

4530 

215283 

1484 

0 




Ti O rl Vi #1 #1 #1 V 



WnWnSnHnSnflr 

171 

0.502 

0.042 

4280 

202997 

1399 

0 

172 

0.502 

0.041 

4250 

206491 

1423 

0 

173 

0.503 

0.040 

3875 

192594 

1327 

0 

174 

0.502 

0.046 

4210 

182314 

1257 

0 

175 

0.505 

0.043 

4335 

199631 

1376 

0 


yrynrfrfnrprirfrfrK'vcTCTSvrprirprfrfrf^^ y y y y y 

176 

0.507 

0.044 

4170 

186928 

1288 

0 

177 

0.504 

0.046 

4955 

213724 

1473 

0 

178 

0.505 

0.044 

4565 

205445 

1416 

0 

179 

0.505 

0.045 

4645 

204400 

1409 

0 

180 

0.501 

•irlrifirirkieirlrir. 

0.042 

4125 

196036 

^irfririrMrkirk 

1351 

0 

181 

0.502 

0.045 

4350 

192563 

1327 

0 

182 

0.500 

0.047 

4445 

189148 

1304 

0 

183 

0.497 

0.046 

4470 

195520 

1348 

0 

184 

0.495 

0.048 

3940 

165824 

1143 

0 

185 

SWHHHWHHHbk 

0.501 

■iritkMritiriririr, 

0.044 

j^VWWHHWrtWHHh 

4280 

194157 

1338 

0 

186 

0.501 

0.041 

3515 

171121 

1179 

0 

187 

0.501 

0.044 

4750 

215478 

1485 

0 

188 

0.501 

0.046 

382C 

165755 

1142 

0 

189 

0.500 

0.045 

4855 

215777 

1487 

0 

190 

0.502 

0.045 

i. i * t 

4560 

i • 1 

201859 

I..* «„i • t * i..t ■. 

1391 

0 


f4 111 

Hrvr>THr>rsr»nr^ 
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191 

0.489 

0.042 

4210 

204985 

1413 

0 

192 


0.043 

4260 

196957 

1358 

0 

193 



4190 

190454 

1313 

0 

194 

0.502 

0.043 

3510 

162605 

1121 

0 

195 

t-t— t_t— 

0.492 

..1 ,1. * ■ .1 t ■* * t 1 ■ 

0.043 

4095 

193562 

1334 

0 
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Table C9 


UNION CARBIDE 12PLY UNIDIRECTIONAi- TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.503 

0.065 

5830 

178314 

1229 

0 

2 

0.499 

0.066 

6480 

196757 

1356 

0 

3 

0.504 

0.065 

6510 

198717 

1370 

0 

4 

0.499 

0.060 

6275 

209585 

1445 

0 

5 

0.499 

0.063 

5700 

181315 

1250 

0 

0\ #% #% r% #% #% #V w\ V\ #\ W% cC #\ '% #% r%^ r% f rl »\ #% r\ O •% r\ #% #% #% i% w% #%#%#% #% #% M *V f% r% #% r\ ^ ^ w\ 

6 

0.501 

0.062 

6450 

207649 

1431 

0 

7 

0.502 

0.066 

6395 

193015 

1330 

0 

8 

0.502 

0.065 

6830 

209316 

1443 

0 

9 

0.502 

0.067 

6370 

189391 

1305 

0 

10 

0.498 

0.064 

6030 

189194 

1304 

0 


11 

0.499 

0.066 

5490 

166697 

1149 

0 

12 

0.498 

0.065 

5960 

184121 

1269 

0 

13 

0.504 

0.069 

6130 

176270 

1215 

0 

14 

0.498 

0.067 

5935 

177875 

1226 

0 

15 

0.498 

0.068 

0 

0 

0 

1 

VHWHHHHHHHWHkSHHHbWnbViViiWWnWHHrthViWWWW^^ 

16 

0.504 

0.067 

6800 

201374 

1388 

0 

17 

0.496 

0.062 

0 

0 

0 

1 

18 

0.502 

0.061 

4210 

137482 

947 

0 

19 

0.500 

0.065 

5630 

173230 

1194 

0 

20 

0.500 

0.067 

6090 

181791 

1253 

0 

■kiriririricick-lrfritlrMrkirHrk^Ykif'MrkirlrMrirk-lrHrir^^ 

21 

0.503 

0.066 

6310 

190071 

1310 

0 

22 

0.502 

0.064 

0 

0 

0 

1 

23 

0.500 

0.063 

6120 

194285 

1339 

0 

24 

0.499 

0.062 

5710 

184562 

12'»2 

0 

25 

0.502 

0.068 

6920 

202718 

1397 

0 

iririrMrirHrHrkirk'»rk^rk^^)r^*rk^ iHhVnWrtWrtWf 

26 

0.499 

0.067 

6860 

20: • ?»' 

1414 

0 

27 

0.502 

0.065 

6910 

27 1 

1460 

0 

28 

0.499 

0.067 

6270 

187. 

1293 

0 

29 

0.501 

0.064 

5285 

16482b 

1136 

0 

30 

0.501 

0.062 

0 

0 

0 

1 


31 

0.502 

0.067 

7050 

209609 

1445 

0 

32 

0.504 

0.066 

0 

0 

0 

1 

33 

0.503 

0.064 

5660 

175820 

1212 

0 

34 

0.502 

0.065 

6650 

203800 

1405 

0 

35 

0.504 

0.066 

5150 

154822 

•A.JLJLJLJU.WL<A«JL. 

1067 

■ i..i • k • * 

0 

vninflriniw 

(oonoooooo^ 

lOOorVTNncNr 

♦ ■ w w V» w! 

loooooonTTn 

W ^ W A O A A r4 A ^ 

ycfrirfrf^ 

36 

0.502 

0.065 

6750 

206864 

1426 

0 

37 

0.503 

0.065 

7020 

214711 

1480 

0 

38 

0.503 

0.063 

5850 

184606 

1272 

0 

39 

0.502 

0.065 

6550^ 

200735 

1384 

0 

40 

0.502 

0.067 

itkiriirkirith 

5790 

172147 

1186 

0 

-ft ,i • 

nRnprtviBnRnRnRrnrtSf 
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UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


A1 

0.503 

0.068 

6870 

200853 

1384 

0 

42 

0.502 

0.066 

6770 

204334 

1408 

0 

43 

0.504 

0.064 

5790 

179501 

1237 

0 

44 

0.502 

0.067 

5900 

175417 

1209 

0 

45 

0.503 

0.068 

6400 

187112 

1290 

0 


46 

0.505 

0.068 

6960 

202679 

1397 

0 

47 

0.505 

0.065 

6490 

197715 

1363 

0 

48 

0.503 

.0.066 

0 

0 

0 

1 

49 

0.501 

0.063 

6050 

191680 

1321 

0 

50 

0.505 

rVWHWHHbV^ 

0.063 

6000 

188590 

1300 

0 

51 

0.504 

0.066 

6230 

187289 

1291 

0 

52 

0.505 

0.067 

6020 

177922 

1226 

0 

53 

0.505 

0.068 

6550 

190739 

1315 

0 

54 

0.502 

0.065 

0 

0 

0 

1 

55 

0.503 

0.064 

.6065 

188400 

1299 

0 



56 

0.503 

0.066 

5800 

174709 

1204 

0 

57 

0.503 

0.064 

6260 

194458 

1340 

0 

58 

0.503 

0.066 

6675 

201066 

1386 

0 

59 

0.503 

0.066 

6745 

203174 

1400 

0 

60 

0.503 

0.062 

6135 

196722 

1356 

0 


61 

0.504 

0.063 

6135 

193216 

1332 

0 

62 

0.504 

0.064 

5530 

171440 

1182 

0 

63 

0.504 

0.065 

5570 

170024 

1172 

0 

64 

0.502 

0.067 

6610 

196527 

1355 

0 

65 

0.504 

0.065 

5990 

182844 

1260 

0 


66 

0.504 

0.068 

6355 

185428 

1278 

0 

67 

0.504 

0.066 

5945 

178721 

1232 

0 

68 

0.504 

0.069 

6490 

186622 

1286 

0 

69 

0.505 

0.068 

7080 

206173 

1421 

0 

70 

0.504 

0.063 

6125 

192901 

1330 

0 

iVVhfeShVVWhftfTlhHnHHkTlhfeiHnHnihViHnHnSni^^ 

71 

0.504 

0.063 

6155 

193846 

1336 

0 

72 

0.502 

0.063 

5335 

168690 

1163 

0 

73 

0.504 

0.061 

5395 

194997 

1344 

0 

74 

0.504 

0.064 

7025 

217788 

1501 

0 

75 

0.505 

0.065 

5945 

181111 

IHHHHHHHHHHh 

iAAAAA??AJUlA. 

0 

76 

0.505 

0.065 

5910 

180045 

1241 

0 

77 

0.506 

0.068 

5725 

166385 

1147 

0 

78 

0.507 

0.066 

5785 

172882 

1192 

0 

79 

0.506 

0.068 

6910 

200825 

1384 

0 

80 

0.505 

0.066 

kirtk^-'MicirHc 

6870 

206120 

WHHHHHHHHHh 

1421 

0 
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UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.506 

0.063 

5900 

185080 

1276 

0 

82 

0.506 

0.063 

6180 

193864 

1336 

0 

83 

0.506 

0.062 

5770 

183921 

1268 

0 

8A 

0.506 

0.063 

6015 

188688 

1301 

0 

85 

0.504 

0.065 

6885 

210164 

1449 

0 

‘/Vv?‘<rnSr*3Vvw%r^V^ 

^rhicir!rk^rkicirlr 

•kirk'kick-kirlririri 


rkiririt-kirkirkitii 


WWHHHWr** 

86 

0.505 

0.068 

6625 

192923 

1330 

0 

87 

0.506 

0.067 

6315 

186272 

1284 

0 

88 

0.505 

0.066 

5580 

167416 

1154 

0 

89 

0.505 

0.065 

6265 

190860 

1315 

0 

90 

0.504 

0.063 

6160 

194003 

1337 

0 


91 

0.506 

0.067 

6250 

184354 

1271 

0 

92 

0.505 

0.069 

6675 

191562 

1320 

0 

93 

0.505 

0.068 

6250 

182003 

1254 

0 

94 

0.506 

0.067 

5970 

176095 

1214 

0 

95 

0.505 

0.065 

5980 

182178 

1256 

0 

ifn’TfrfnriT^rfrf^^ 



'drlriririririrkiriri 



96 

0.502 

0.061 

6170 

201489 

1389 

0 

97 

0.502 

0.066 

6430 

194072 

1338 

0 

98 

0.503 

0.068 

7420 

216933 

1495 

0 

99 

0.503 

0.068 

6935 

202754 

1397 

0 

100 

0.504 

0.067 

6455 

191157 

1318 

0 




101 

0.503 

0.067 

6500 

192872 

1329 

0 

102 

0.503 

0.064 

5925 

184051 

1269 

0 

103 

0.503 

0.067 

6865 

203703 

1404 

0 

104 

0.504 

0.069 

7215 

207470 

1430 

0 

105 

0.503 

0.069 

7090 

204281 

1408 

0 

'(tWo w xVwV 



106 

0.503 

0.067 

6965 

206670 

1424 

0 

107 

0.504 

0.062 

5615 

179691 

1238 

0 

108 

0.504 

0.065 

6785 

207112 

1428 

0 

109 

0.503 

0.068 

7410 

216641 

1493 

0 

no 

0.504 

0.068 

6835 

199433 

1375 

0 

^ ^ 

111 

0.503 

0.068 

6105 

178487 

1230 

0 

112 

0 504 

0.066 

6635 

199464 

1375 

0 

113 

0.503 

0.063 

6445 

203382 

1402 

0 

114 

0.503 

0.066 

6800 

204831 

• 1412 • 

0 

115 

0.503 

0.069 

6585 

189731 

^ 1308 

0 


1 t i 1 1 1 
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Tcytycffyrfcvrfcfv 

116 

0.504 

0.070 

7540 

213718 

1473 

0 

117 

0.503 

0.067 

6485 

192427 

1326 

0 

118 

0.504 

0.063 

6220 

195893 

1350 

0 

119 

0.505 

0.064 

6115 

189201 

1304 

0 

120 

MrMrki 

0.503 

0.063 

itirirMrirH 

6075 

191706 

1321 

•irk'MrkirMtkirk 

0 
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union carbide 12PLY UNIDIRECTIONAL TENSION 



SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

y 

NC. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


\ - • 

121 

0.505 

0.063 

6715 

211063 

1455 

0 

IT ‘ 

122 

0.50A 

0.063 

6365 

200459 

1382 

0 

\ ' 

123 

0.508 

0.063 

6400 

199975 

1378 

0 


124 

0.504 

0.066 

6125 

184132 

1269 

0 

f . 

125 

0.504 

0.066 

5550 

166847 

1150 

0 


?r»rjr>cw7«T« «?TKww7<^rK^w^7« tnrfrK-Hyrtn% *s *s « wi»r7vww"WT<^^ 

h 

126 

0.503 

0.067 

6315 

187383 

1292 

0 


127 

0.504 

0.063 

5580 

175736 

1211 

0 


128 

0.505 

0.067 

6950 

205408 

1416 

0 

» 

129 

0.504 

0.063 

6540 

205971 

1420 

0 


130 

0.504 

0.061 

6005 

195322 

1346 

0 




131 

132 

133 

134 

135 

0.506 

0.504 

0.505 

0.505 

0.505 

0.063 

0.062 

0.062 

0.062 

0.062 

6430 

6425 

6115 

5980 

5975 

WVA*>V*&mAmVAmAmJ 

201706 

205613 

195305 

190993 

190833 

I t 1 « t * 

1390 

1417 

1346 

1316 

1315 

0 

0 

0 

0 

0 

136 0.505 

0.064 

5750 

OOOOOOOOOwO* 

177908 

TrKycrrrTfCKTrvrvc^ 

1226 

0 

137 

0.504 

0.064 

5915 

183376 

1264 

0 

138 

0.505 

0.065 

5740 

174866 

1205 

0 

139 

0.505 

0.067 

7065 

208807 

1439 

0 



Table CIO 


UNION CARBIDE 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.249 

0.045 

765 

68273 

470 

0 

2 

0.249 

0.042 

535 

51157 

352 

0 

3 

0.250 

0.042 

530 

50476 

348 

0 

4 

0.250 

0.042 

630 

60000 

413 

0 

5 

0.249 

0.041 

560 

54853 

378 

0 




6 



655 

63902 

440 

0 

7 



635 

63500 

437 

0 

8 

0.250 

0.042 

655 

62380 


0 

9 

0.250 

0.043 

725 

67441 

465 


10 

» > i -i.-t t. • # 

0.250 

0.041 

650 

63414 

437 

0 

11 

0.250 

0.042 

725 

69047 

476 

0 

12 

0.250 

0.042 

645 

61428 

423 


13 

0.250 

0.042 

755 

71904 

495 


14 

0.250 

0.042 

590 

56190 

387 

0 

15 

0.250 

0.041 

625 

rkirHrkirirfrfrA 

60975 

420 

0 

16 

0.250 

0.040 

720 

72000 

496 

0 

17 

0.249 

0.041 

665 

65138 

449 

0 

18 

0.249 

0.041 

545 

53384 

368 

0 

19 

0.251 

0.041 

485 

47128 

324 

0 

20 

■SeirlfirirtrfrirM 

0.249 

0.042 

560 

53547 

369 

0 

21 

0.249 

0.045 

635 

56671 

390 

0 

22 

0.250 

0.045 

815 

72444 

499 

0 

23 

0.250 

0.044 

785 

71363 

492 

0 

24 

0.249 

0.043 

770 

71915 

495 

0 

25 

0.250 

0.044 

irMrhirt'rlririrln 

590 

53636 

369 

0 

9 % 0 % 0 % w ^ •" 

26 

0.250 

0.044 

845 

76818 

529 

0 

27 

0.250 

0.043 

785 

73023 

503 

0 

28 

0.250 

0.043 

810 

75348 

519 

0 

29 

0.249 

0.045 

790 

70504 

486 

0 

30 

0.250 

0.044 

560 

■ - i i-- 1 ^ 1 

50909 

WWWWHHWWnSrt 

351 

0 

31 

0.250 

0.043 

795 

73953 

509 

0 

32 

0.251 

0.044 

790 

71532 

493 

0 

33 

0.250 

0.042 

740 

70476 

485 

0 

34 

0.250 

0.042 

805 

76666 

528 

0 

35 

0.251 

0.042 

-i -i • >, 

660 

• a t.i 8 8 « > t.. 8 

62606 

431 

0 


ft wvnvin^ 
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36 

0.250 


730 

69523 

479 

0 

37 

0.250 


855 

77727 

535 

0 

38 



730 

67906 

468 

0 

39 

0.25C 


825 

76744 

529 

0 

40 

SHHHHHHHWn 

0.249 

0.043 

"MrlrtrirfrirHrir 

678 

MrMrMrMHrir 

62575 

irlrlciHrk'k'Mrir 

431 

0 


ClO-1 





UNION CARBIDE 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

NO. 

41 

42 

43 

44 

45 

A A A AAnAnAiMArAnA 

WIDTH 

IN. 

0.250 

0.250 

0.250 

0.250 

0.250 

i 

THICK 

IN. 

0.044 

0.046 

0.046 

0.044 

0.041 

LOAD 

LB. 

750 

795 

655 

745 

585 

STRESS 

PSI. 

68181 

69130 

56956 

67727 

57073 

STRESS 

MPA. 

470 

476 

392 
466 

393 

k i * ft. ft ft ft ft 1 

COND 

0 

0 

0 

0 

0 

Iftftftftftftftft 

46 

TNTTOOOrjRTTw 

0.250 

« M H KKKVTiry 

0.042 

755 

71904 

495 

0 

47 

0.250 

0.043 

725 

67441 

465 

0 

48 

0.250 

0.043 

730 

67906 

468 

0 

49 

0.250 

0.043 

790 

73488 

506 

0 

50 

0.250 

0.043 

695 

64651 

445 

0 




51 

0.250 

0.043 

710 

66046 

455 

0 

52 

0.249 

0.044 

835 

76213 

525 

0 

53 

0.249 

0.045 

865 

77197 

532 

0 

54 

0.250 

0.044 

675 

61363 

423 

0 

55 

0.250 

0.044 

735 

66818 

460 

0 


i r Me ir ^ r HrHe'Hc^-HrHrHrMrirkir^rHrk'kirkirkitkicirk'k'icii r ki r ^ 


56 

0.250 

0.044 

755 

68636 

473 

0 

57 

0.250 

0.045 

850 

75555 

520 

0 

58 

0.250 

0.046 

975 

84782 

584 

0 

59 

0,250 

0.045 

795 

70666 

487 

0 

60 

0.250 

0.043 

770 

71627 

493 

0 




61 

0.250 

0.045 

815 

72444 

499 

0 

62 

0.251 

0.044 

765 

69268 

477 

0 

63 

0.250 

0.044 

720 

65454 

451 

0 

64 

0.250 

0.043 

675 

62790 

432 

0 

65 

0.249 

0.044 

700 

63891 

440 

0 


' M rMrk^ihkirkirk' k^ '' k’ HrHrkitirHrMH r kirkiHHtMHH^ A 


66 

0.249 

0.044 

775 

70737 

487 

0 

67 

0.250 

0.044 

845 

76818 

529 

0 

68 

0.250 

0.042 

775 

73809 

508 

0 

69 

0.250 

0.043 

750 

69767 

481 

0 

70 

0.250 

0.043 

530 

49302 

339 

0 

“•rTRnRnBnR 

1 lonrirWiOryvTRr icy 
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JtA a AA AApA AAA 

71 

0.250 

0.044 

660 

60000 

413 

0 

72 

0.250 

0.044 

400 

36363 

250 

0 

73 

0.249 

0.044 

930 

84884 

585 

0 

74 

0.250 

0.043 

685 

63720 

439 

0 

75 

0.250 

0.042 

770 

73333 

505 

0 




76 

0.249 

0.043 

725 

67712 

466 

0 

77 

0.250 

0.043 

740 

68837 

474 

0 

78 

0.250 

0.042 

570 

54285 

374 

0 

79 

0.250 

0.043 

790 

73488 

506 

0 

80 

0.250 

0.044 

\:irirHrhHtAiHe 

525 

47727 

329 

0 

rHrMHrhk 


ClO-2 


UNION CARBIDE 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.250 

0.045 

825 

73333 

505 

0 

82 

0.248 

0.045 

830 

74372 

512 

0 

83 

0.249 

0.045 

825 

73627 

507 

0 

8A 

0.250 

0.045 

770 

68444 

471 

0 

85 

0.250 

0.045 

730 

64888 

447 

0 



86 

0.250 

0.046 

610 

53043 

365 

0 

87 

0.250 

0.044 

690 

62727 

432 

0 

88 

0.250 

0.044 

690 

62727 

432 

0 

89 

0.250 

0.042 

655 

62380 

430 

0 


0.250 

0.042 

635 

60476 

416 

0 


i ft i ft • ft .ft. .ft 







onr#on^^ 
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91 

0.250 

0.043 

mSM 

64186 

442 

0 

92 

0.250 

0.044 

■th 

63636 

438 

0 

93 

0.250 

0.044 

730 

66363 

457 

0 

94 

0.250 

0.044 

685 

62272 

429 

0 

95 

0.250 

ft ft. ■..«.-ft .. ft ..ft. ft-.ft ft-.ft 

0.044 

765 

69545 

479 

0 


V A ^ wTnfV 






96 

0.250 

0.044 

680 

61818 

426 

0 

97 

0.250 

0.044 

825 

75000 

517 

0 

98 

0.250 

0.044 

675 

61363 

423 

0 

99 

0.250 

0.043 

760 

70697 

487 

0 


0.250 

0.044 

675 

61363 

423 

0 






iWHHWnWp 

101 


0.044 

765 

69545 

479 

0 



0.044 

715 

65000 

448 

0 

103 

0.250 

0.044 

670 

60909 

419 

0 

104 

0.251 

0.043 

750 

69489 

479 

0 

105 

0.249 

0.043 

740 

69113 

476 

0 



106 


0.044 

810 

73636 

507 

0 

107 


0.043 

755 

70232 

484 

0 

108 

0.250 

0.043 

830 

77209 

532 

0 

109 

0.250 

0.042 

755 

71904 

495 

0 

110 

0.250 

0.044 

525 

47727 

329 

0 
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875 

79545 

548 

0 




790 

70222 

484 

0 

113 

0.250 


80S 

74883 

516 

0 

114 

0.250 

0.044 

790 

71818 

493 

0 

115 

0.250 

0.041 

685 

66829 

460 

0 



116 

0.250 

0.043 

765 

71162. 

490 

0 

117 

0.249 

0.044 

735 

67086 

462 

0 

118 

0.250 

0.045 

570 

50666 

349 

0 

119 

0.250 

0.045 

655 

58222 

401 

0 

120 

0.249 

0.045 

?75 

69165 

r^rHrkirkirHn 

476 

kAiiitkirkkkieiiMri 

0 

k'kArMtHrk 
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UNION CARBIDE 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PS.T. 

MPA. 


121 

0.250 

0.045 

710 

63111 

435 

0 

122 

0.249 

0.046 

8.35 

72900 

502 

0 

123 

0.250 

0.044 

C95 

63181 

435 

0 

124 

0.250 

0.044 

655 

59545 

410 

0 

125 

0.249 

0.044 

755 

68912 

475 

0 




0.250 


0 


126 


0.045 


830 


13777 


508 



Table Cll 


UNION CABBIDE 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.250 

0.062 

2400 

154838 

1067 

0 

2 

0.250 

0.057 

2310 

162105 

1117 

0 

3 

0.251 

0.057 

2520 

176137 

1214 

4 

4 

0.249 

0.059 

2545 

173235 

1194 

0 

5 

0.250 

0.059 

2635 

178644 

1231 

0 

M H X W KX M HlTKlTIOrirKlflCXirsrKTOCTCTOOCH fOTITKinorTrKTViriCTTTCTCTrKTrKTCTi K7< K7« VTWMMKXKXHMM K'H KW 

6 

0.251 

0.059 

2465 

166452 

1147 

0 

7 

0.251 

0.059 

2605 

175906 

1212 

0 

8 

0.250 

0.059 

2610 

176949 

1219 

0 

9 

0.250 

0.057 

2610 

183157 

126? 

0 

10 

0.250 

0.059 

2475 

167796 

115. 

0 

TrxTrxTrKTrKTrxTrxT*xTorw-xT«>rx>rxTrxTrx-7orxTrH->rx^r»rx~xTrxTrxTrx->* /rxTrwrrxTrxTrxTfTWTf'X'H^rxTrxTrx'WTrK 

11 

0.250 

0.061 

2840 

186229 

1284 

0 

12 

0.250 

0.061 

2665 

174754 

1204 

0 

13 

0.250 

0.059 

2435 

165084 

1138 

0 

14 

0.250 

0.058 

2940 

20275'» 

1398 

0 

IS 

0.249 

0.060 

2645 

177041 

1220 

. • m. 4..« ft ft * i .ft. .ft 

0 

X KXX’X-XTOOOCXTOOrK-XTTK'X-M- 

A ri /• A' "W A A ^ 

^ ^ A A 


1 A A A A #% A A #% #% 


:6 

0.250 

0.058 

2675 

184482 

1272 

0 

17 

0.251 

0.059 

2635 

177932 

1226 

0 

18 

0.251 

0.059 

3055 

206293 

1422 

0 

19 

0.251 

0.059 

2910 

196502 

1354 

0 

20 

0.250 

0.060 

iWfjHWV-jHHV 

2810 

187333 

1291 

0 

iHHrkirkiHHt 

21 

0.251 

0.060 

2875 

190903 

1316 

0 

22 

0.250 

0.061 

2545 

166885 

1150 

0 

23 

0.251 

0.060 

2680 

177954 

1226 

0 

24 

0.251 

0.062 

2640 

169644 

1169 

0 

25 

0.250 

0.065 

0 

.* «..i ft. i i • 

0 

0 

ft ft . ft ft. ft.^ft..ft ft., ft ft ft. 

1 


lAJl A"A lAf 


TIooPWxwWWW 


looTxTrWxwirjrw 


26 

0.251 

0.064 

3415 

212587 

1465 

0 

27 

0.251 

0.064 

3245 

202004 

1392 

0 

28 

0.251 

0.059 

2545 

171854 

1184 

0 

29 

0.251 

0.058 

2340 

160736 

1108 

0 

30 

0.251 

0.057 

2210 

154469 

1065 

0 


k A * A ' A ' Ay hWf< n lWnW ri HH>Vt<r 


31 

0.250 

0.060 

2645 

176333 

1215 

0 

32 

0.251 

0.060 

2865 

190239 

1311 

0 

33 

0.251 

0.060 

2865 

190239 

1311 

0 

34 

0.250 

0.058 

2265 

156206 

1077 

0 

35 

0.250 

0.058 

2305 

158965 

1096 

• * *-•- * * • _« *„• .«_* 

0 


1 W M AAA A~A K A M i 



1 A A A A A A A A A A 


A'A 

36 

0.250 

0.059 

2675 

181355 

1?50 

0 

37 

0.252 

0.060 

2725 

180224 

1242 

0 

38 

0.252 

0.062 

2970 

190092 

1310 

0 

39 

0.250 

0.068 

3550 

208823 

1439 

0 

40 

itirkirkirkiri 

0.250 

0.068 

kkkirkkkkkiri 

3410 

kkirHrkirMri 

200588 

1383 

'k'kk 

0 

AirA'Arfc 


Cll-1 


UNION CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

NO. 

41 

42 

43 

44 

45 

WIDTH 

IN. 

0.251 

0.250 

0.250 

0.250 

0.251 

THICK 

IN. 

0.064 

0.063 

0.063 

0.064 

0.063 

LOAD 

LB. 

3205 

2845 

2940 

0 

2895 

STI^SS 

PSI. 

199514 

180634 

186666 

0 

183077 

STRESS 

MPA. 

1375 

1245 

1287 

0 

1262 

COND 

0 

0 

0 

1 

0 

A M lA A 'A A A A A A 

4f 

0.250 

vAAAAAAAJlAir 

0.062 

2345 

• AAA *A"A A A A A 'A' v 

151290 

•WA A AAnA’AnA"A"Ai 

1043 

0 

47 

0.250 

0.060 

2465 

164333 

1133 

0 

48 

0.250 

0.062 

2570 

165806 

1143 

0 

49 

0.250 

0.062 

2870 

185161 

1276 

0 

50 

0.251 

0.065 

3310 

20288u 

1398 

0 




51 


0.065 


185230 

1277 

0 

52 


0.06S 


185230 

1277 

0 

53 

0.250 

0.064 

2965 

185312 

1277 

0 

54 

0.251 

0.064 

2610 

162475 

1120 

0 

55 

0.250 

0.063 

2455 

155873 

1074 

0 


iHWT A '*<rAn<r**Af * AA^^ * » »< ■ * A A A tAtHtA A A i>» AA A A ^ ^ ^ A * A A A A r A i HWr A A *Ar** * - A A* A . ritr 


56 

0.250 

0.064 

2650 

165625 

1141 


57 

0.250 

0.061 


184262 

1270 

0 

58 


0.061 

2445 


1105 


59 

0.250 

0.062 

2715 

175161 

1207 

0 

60 


0.064 

2565 

160312 

1105 

V 


A ' A TAA A ' A A A * A ^HHHIr A ' A ' A A' A AAAr AA AAii>' A ’ A ' A A^ A AAAAilrAA < ' A A^ ft ' A AAArAAArA'AAAr A ' A ’A' A nAAA AA AAr A 'A A 'T A 


61 

0.250 

0.061 

2360 

154754 

1067 

0 

62 

0.250 

0.061 

2535 

166229 

1146 

0 

63 

0.250 

0.061 

2565 

168196 

1159 

0 

64 

0.250 

0.064 

3570 

223125 

1538 

0 

65 

0.248 

0.064 

3180 

200352 

1381 

0 


1Hrk * H rHrHr k ir k -k1rk * AAA A A A nA A ' A A A ^WnAA A A AAn A A A A A *A A AnA A -*» A A A A A ilnA * A A - A A A A t A A A A AA 


66 

0.250 

0.057 

2620 

183859 

1267 

0 

67 

0.250 


3015 

204406 

1409 

0 

68 

0.250 

0.062 

3045 

196451 

1354 

0 

69 

0.250 

0.062 


T *>8709 

1025 

0 

70 

0.250 

0.064 


192500 

1327 

0 


AAAAA * »AA* A A A AAA ■ AA AA AAA A A ■ A A AAAAAA A *AAAAAA ' AAAA A AA ^r AAAAAAAA ■ AAAA n A ■ A ^ > ^ > A^ A ^H ^ 


71 

0.250 

0.062 

2740 

176774 

1218 

0 

72 

0.250 

0.063 

3050 

193650 

1335 

0 

73 

0.250 

e.063 

3075 

195238 

1346 

0 

74 

0.251 

0.062 

2640 

169644 

1169 

4 

75 

0.250 

0.061 

3005 

197049 

1358 

0 


A A A A- A AA A A A A AAA nA A n A A A A A r A A* A A** A A A AAAnA A A AAA An A A A AAnAA A A AA A AA* AAr A - A **' A * A A ** A 


76 

0.250 

0.057 

2745 

192631 

1328 

0 

77 

0.250 

0.058 

2505 

172758 

1191 

0 

78 

0.250 

0.058 

2570 

177241 

1222 

0 

79 

0.251 

0.063 

3175 . 

200784 

1384 

0 

80 

0.251 

0.061 

2745 

179282 

1236 

0 


A A A AA* AA AA A AA * ** ******* ** ** * * * ** ** * ** * * A AA - AA A AAAAA A * A* A AA* AAA AAA A A AAAA 


Cll-2 








UNION CARBIDE 12PLY UNIDIRECTIONAI. COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.249 

0.065 

3185 

196787 

1356 

0 

82 

0.250 

0.063 

3145 

199682 

1376 

0 

83 

0.251 

0.064 

3220 

200448 

1382 

0 

84 

0.249 

0.063 

2705 

'2435 

1188 

0 

85 

0.250 

0.063 

2915 

185079 

1276 

0 


iWHWnWK*:^ 

ririrfrlrirlririfi 

ft ft ft^ < 

HHrkikiHHrkirA 

rtriHrMtMrfrMh 

IHHHhHr .nSnV 

86 

0.251 

C.061 

2940 

192018 

1323 

0 

87 

0.250 

0.061 

3015 

197704 

1363 

0 

88 

0.250 

0.063 

3345 

212380 

1464 

0 

89 

0.250 

0.062 

3470 

223870 

1543 

0 

90 

0.2b! 

0.060 

2415 

160358 

1105 

0 

VHHWHVtWHtStA - 


hlWhV^Hrth^ 

k‘-k^k^lrirkirk<rk^!n 

IHHHriHHHHHH 

• --ft ft. • - ft ■■ 1 -- ft _ 1 ^ft .-t-- 

rtrw 

te*****irkic 

91 

0.250 

0.059 

2510 

170169 

1173 

0 

92 

0.251 

0.059 

2440 

164764 

1136 

0 

93 

0.250 

0.060 

2685 

179000 

1234 

0 

94 

0.250 

0.060 

2865 

191000 

1316 

0 

95 

0.250 

O.OCD 

2465 

164333 

1133 

0 

"iHWnWWHHSrifinWHWWHr^^ 

>6 

0.251 

0.058 

2705 

185808 

1281 

0 

97 

0.250 

0.058 

2345 

161724 

1115 

0 

98 

0.250 

0.059 

3110 

210847 

1453 

0 

99 

0.251 

0.063 

3215 

203313 

1401 

0 

100 

0.250 

0.064 

3140 

196250 

1353 

0 


101 

0.250 

0.062 

2965 

191290 

1318 

0 

102 

0.250 

0.061 

2835 

18590? 

1281 

0 

103 

0.250 

0.062 

2910 

187741 

1294 

0 

104 

0.250 

0.062 

2685 

173225 

1194 

0 

105 

_■ .1. ft. ft ft. .ft- ft -ft ft -ft 1 

0.250 

B..ft a ft i ft i i ft 

0.064 

2810 

175625 

1210 

0 

TftnfirATftnfinWinVSV 

AAmAAAhAAhj 

SHflrvrwiRnNrAnBfTNM 



MM M M R It M MMM^ 

KVivtjr9ivnrPivL‘'trfs 


106 

0.251 

0.061 

2600 

169812 

1170 

0 

107 

0.250 

0.06i 

2565 

168196 

1159 

0 

108 

0.249 

0.060 

3050 

204149 

1407 

0 

109 

0.250 

0.061 

297L 

195081 

134S 

0 

no 

0.251 

0.060 

2770 

183930 

1268 

0 


■kii* * ***** * k* A * k A - H rHrHririt ar»lr» J >n>r<n»i** * *** *** A A * * * ft A 


111 

0.250 

0.060 

2710 

180666 

1245 

0 

112 

0.250 

0.063 

3225 

204761 

1411 

0 

113 

0.251 

0.062 

2860 

183781 

1267 

0 

114 

0 251 

0.062 

2875 

184744 

127.; 

0 

115 

0.2.50 

0.062 

3110 

200645 

13U3 

0 


viTwi 


tCN-iTM mmmmmmmmmmmmmmmmmmmmmmmmmmmm 

116 

0.250 

0.062 

3250 

2C9677 

1445 

0 

117 

0.251 

0.065 

3235 

19828 .< 

1367 

0 

118 

0.251 

0.064 

3340 

207918 

1433 

0 

119 

0.251 

U.063 

3110 

196673 

1356 

0 

120 

0.250 

0.062 

3T10 

HnHtrMM 

200645 

1383 

k-kirkirk%irirSr> 

9 


cn-3 




UNION 


:l 


SPECIMEN WIDTH 

NO. IN. 

' 121 0.251 

^ 122 0.251 

123 0.251 

r ' 124 0.251 

• s 125 0.251 

1 126 0.250 

127 0.251 

128 0.250 



12PLY UNIDIRECTIONAL COMPRESSION 


THICK 

LOAD 

STRESS 

STRESS 

COND 

IN. 

LB. 

PSI. 

MPA. 


0.061 

3160 

206387 

1423 

0 

0.060 

2970 

197211 

1359 

0 

0.061 

2945 

192345 

1326 

0 

0.061 

3040 

198550 

1369 

0 

0.062 

3065 

196954 

.>,-1 

1357 

0 

0.061 

2915 

191147 

1317 

0 

0.000 

3400 

211653 

1459 

0 

0.065 

3305 

203384 

1402 

0 




I 


Table Cl 2 


NARNCO TASK 3 8PLY CROSSPLY TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

1.002 

0.047 

2700 

57332 

395 

0 

2 

1.000 

0.052 

?810 

54038 

372 

0 

3 

1.003 

0.052 

2420 

46399 

319 

0 

4 

1.002 

0.050 

2640 

52694 

363 

0 

5 

1.002 

0.052 

3180 

61031 

420 

0 

rfrJfi-A A"A- iVi^-Arfe irHcirkicirk'k^r^^ {rHrkirHrk-irk^^ 

6 

1.001 

0.047 

2650 

56326 

388 

0 

7 

1.001 

0.048 

2500 

52031 

358 

0 

8 

1.002 

0.048 

3010 

62583 

431 

0 

9 

1.002 

0.050 

2840 

56686 

390 

0 

10 

1.002 

0.047 

HHHbHHHHHHt 

2970 

63065 

434 

0 

11 

0.998 

0.050 

2810 

56312 

388 

0 

12 

1.001 

0.050 

2730 

54545 

376 

0 

13 

1.002 

0.050 

3200 

63872 

440 

0 

14 

1.000 

0.048 

2810 

58541 

403 

0 

15 

0.999 

0.052 

2220 

42735 

294 

0 


16 

1.002 

0.051 

3210 

62815 

433 

0 

17 

1.001 

0.052 

3310 

63590 

438 

0 

18 

0.999 

0.052 

2560 

49280 

339 

0 

19 

1.001 

0.050 

2540 

50749 

349 

0 

20 

1.001 

0.050 

2940 

58741 

405 

hVVHhHWWHHH 

0 

21 

1.002 

0.049 

2650 

53973 

372 

0 

22 

1.001 

0.049 

3280 

66871 

461 

0 

23 

1.001 

0.051 

2690 

52692 

363 

0 

24 

1.000 

0.049 

2780 

56734 

391 

0 

25 

1.001 

0.050 

3350 

66933 

461 

0 


26 

1.001 

0.051 

3080 

60331 

415 

0 

27 

0.999 

0.051 

2880 

56527 

389 

0 

28 

1.001 

0.049 

2930 

59736 

411 

0 

29 

1.002 

0.050 

2800 

55888 

385 

0 

30 

1.001 

0.047 

2660 

56539 

389 

0 

r%vV r% /% f%#% r\ rV f\ ^ r\ #V /V #V /V #S#V ri #v ^ c%#% #V #fr% #%#% 

31 

1.002 

0.051 

2980 

58314 

402 

0 

32 

1.002 

0.053 

3180 

59880 

412 

0 

33 

1.001 

0.050 

2810 

56143 

387 

0 

34 

1.001 

0.050 

2980 

59540 

410 

0 

35 

1.001 

0.050 

2620 

52347 

360 

0 

#\ #V ^ #V r\ #% wS #% r^ ^ wS w% w% w\ w% #■ •% w\ wS w% #% #\ w% w\ #% O W ▼% wS ^ #% O O W •% O ? % O ^ O #% #\ O ^ r% #% rV C% 9S O w% #> r% ^ ^ #H w\ w\ 

36 

1.001 

0.049 

2970 

60^,51 

417 

0 

37 

1.001 

0.051 

2650 

5i908 

357 

0 

38 

1.001 

0.048 

2550 

53071 

365 

0 

39 

1.001 

0.051 

3000 

58764 

405 

0 

40 

1.001 

)onflr?r5oooorir 

0.050 

AnWhHnHrAi(nV! 

2880 

57542 

irHrkirk^frHrk' 

396 

icHrHrfrkirkif 

0 

r% O r% w% rT rV rV 


C12-1 

I 







NARHCO TASK 3 8PLY CROSSPLY TENSION 




SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

1.001 

0.049 

2770 

56474 

389 

0 

42 

1.002 

0.050 

2800 

55888 

385 

0 

43 

1.001 

0.050 

2530 

50549 

348 

0 

44 

1.000 

0.049 

3030 

61836 

426 

0 

45 

1.000 

0.051 

2810 

55098 

379 

0 


'HrHrHrHrh 

46 

47 

48 

49 

50 

1.001 

1.001 

1.002 

1.002 

1.002 

rirkirk'kirkicM 

0.048 

0.049 

0.052 

0.049 

0.052 

,.t ..ft.. 1 

rkMrkirk'kirk 

3270 

2550 

2600 

2530 

2930 

68056 

51988 

49900 

51529 

56233 

rHrMrkIrMrtHe 

469 

358 

344 

355 

387 

0 

0 

0 

0 

0 



k #%#%#% n /% w% ^ IfV V 

lrWWWW\f^^ArAf>\ 

KlTmrff’fCri’XTf 

51 

1.001 

0.050 

2690 

53746 

370 

0 

52 

1.003 

0.052 

2940 

56369 

388 

0 

53 

1.001 

0.049 

2510 

51173 

352 

0 

54 

1.002 

0.052 

2760 

52970 

365 

0 

55 

1.000 

0.049 

2640 

53877 

371 

0 

TTfrfCfrvnrfCfrF 


nfifTorww 





56 

1.001 

0.048 

3290 

68473 

472 

0 

57 

1.000 

0.049 

2420 

49387 

340 

0 

58 

1.001 

0.051 

3250 

63661 

438 

0 

59 

1.002 

0.047 

2850 

60517 

417 

0 

60 

1.001 

0.047 

2420 

51437 

354 

0 

Mrteirlrfrfriri 




61 

1.002 

0.047 

3060 

64976 

448 

0 

62 

1.001 

0.052 

2600 

49950 

344 

0 

63 

1.001 

0.049 

3010 

61367 

42.3 

0 

64 

1.001 

0.051 

2360 

46228 

318 

0 

65 

■WWrtHHHHH 

1.002 

hHnHnWhHn!^ 

0.050 

i-.f > A -i i- i- » • 

3050 

«rfrfrfrfrKvr¥rfCK 

60878 

419 

0 

^MrHrk'HHc 


66 


1.002 0.049 2550 


0 


51936 


358 


Table Cl 3 


NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.499 

0.048 

4915 

205202 

1414 

0 

2 

0.499 

0.047 

4680 

199548 

1375 

0 

3 

0.499 

0.046 

5030 

219133 

1510 

0 

4 

0.498 

0.047 

4900 

209348 

1443 

0 

5 

0.499 

0.047 

4600 

196136 

1352 

0 

6 

0.493 

0.049 

4960 

205323 

1415 

0 

7 

0.499 

0.049 

4820 

197128 

1359 

0 

8 

0.499 

0.049 

4765 

194879 

1343 

0 

9 

0.498 

0.048 

4690 

196201 

1352 

0 

10 

0.498 

0.050 

4370 

175502 

1210 

0 

11 

0.499 

0.043 

3300 

153795 

1060 

0 

12 

0.498 

0.048 

b035 

210634 

1452 

0 

13 

0.499 

0.048 

4870 

203323 

1401 

0 

14 

0.498 

0.048 

4420 

184906 

1274 

0 

15 

0.499 

0.050 

4910 

196793 

1356 

0 


16 

0.499 

0.050 

4575 

183366 

1264 

0 

17 

0.499 

0.048 

4220 

176185 

1214 

0 

18 

0.499 

0.049 

4810 

196719 

1356 

0 

19 

0.499 

0.049 

5000 

204490 

1409 

0 

20 

0.499 

nSHHHWWWHViW 

0.048 

4570 

190798 

1315 

0 

21 

0.498 

0.048 

4780 

199966 

1378 

0 

22 

0.499 

0.045 

4460 

198619 

1369 

5 

23 

0.496 

0.046 

4560 

199859 

1378 

0 

24 

0.499 

0.050 

5035 

2.1803 

1391 

0 

25 

0.498 

0.051 

4820 

• -t— •— 

189778 

1308 

0 

26 

0 499 

0.051 

5280 

207473 

1430 

0 

27 

0.49': 

0.049 

4890 

199991 

1378 

0 

28 

0.498 

0.048 

4810 

201221 

1387 

0 

29 

C.49.' 

0.048 

4660 

194946 

1344 

0 

30 0.498 0.049 5220 213916 1474 0 

^<HHhH^TlHh!hlHb^rAnV^Whlhfr3>VSHhHn^^ 

31 

0.499 

0.050 

4965 

198997 

1372 

0 

32 

0.499 

0.050 

4520 

181162 

1249 

0 

33 

0.499 

0.048 

5070 

211673 

1459 

0 

34 

0.000 

0.000 

0 

0 

0 

1 

35 

i--i \ 1- l| t 1 — A- fl 

0.498 

0.050 

4380 

175903 

1212 

0 

36 

0.499 

0.051 

4925 

193524 

1334 

0 

37 

0.499 

0.050 

4730 

189579 

1307 

0 

38 

0.499 

0.051 

4880 

191756 

1322 

0 

39 

0.496 

0.049 

4630 

1905C3 

1313 

0 

40 

0.498 

4 -a, i 

0.052 

4505 

•'kikirlrHT 

173965 

SHHHWfVHWHHHr 

1199 

0 

■ i 4_4 A- > 

iRri^nRf 


ClJ-1 


NAKMCO TASK 3 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.498 

0.051 

4970 

195684 

1349 

0 

42 

0.499 

0.050 

4910 

196793 

1356 

0 

43 

0.499 

0.049 

4915 

201014 

1385 

0 

44 

0.500 

0.052 

4510 

173461 

1196 

0 

45 

0.498 

0.052 

4420 

170682 

irHrieirirlrkicieirlrii 

1176 

0 

46 

0.499 

0.051 

4120 

161892 

1116 

0 

47 

0.499 

0.050 

4590 

183967 

1268 

0 

48 

0.500 

0.051 

4800 

188235 

1297 

0 

49 

0.497 

0.051 

4450 

175563 

1210 

0 

50 

0.499 

i ,i #->-■ t_i , 

0.047 

4200 

hhwhhhhh ^ 

179081 

1234 

0 

51 

0.499 

0.050 

5000 

200400 

1381 

0 

52 

0.498 

0.051 

5110 

201196 

1387 

0 

53 

0.499 

0.049 

3750 

153367 

1057 

0 

54 

0.499 

0.050 

4830 

193587 

1334 

0 

55 

0.497 

0.048 

3470 

145456 

1002 

0 

i -t- t t— ■<■>■- fc ■■ 1 -■ t 




rtHHHHrWHHHe 

Hrk-k'HcHrk 

56 

0.499 

0.049 

3650 

149278 

1029 

0 

57 

0.499 

0.051 

5000 

196471 

1354 

0 

58 

0.499 

0.052 

4235 

163211 

1125 

0 

59 

0.499 

0.053 

5500 

207963 

1433 

0 

60 

0.497 

0.051 

5050 

199234 

1373 

0 


61 

0.497 

0.05^ 

4090 

164587 

1134 

0 

62 

0.499 

0.052 

'4340 

167257 

1153 

7 

63 

0.499 

0.052 

5180 

199630 

1376 

0 

64 

0.499 

0.051 

5100 

200400 

1381 

0 

65 

0.499 

0.051 

4715 

185272 

1277 

0 

MHriririHHric 

66 

0.499 

0.051 

4770 

187433 

1292 

0 

67 

0.500 

0.051 

4780 

187450 

1292 

r 

68 

0.498 

0.051 

4770 

187810 

1294 

0 

69 

0.498 

0.051 

4680 

184266 

1270 

0 

70 

0.500 

0.050 

4650 

186000 

1282 

0 

iT>o€”K"ir»orw w K n h'H' k h « w h »orir»cTTW'KWKYr»ficT<Tor»r»or> 




71 

0.502 

0.049 

4940 

200829 

1384 

0 

72 

0.500 

0.042 

3500 

166666 

1149 

0 

73 

0.500 

0.051 

4830 

189411 

1305 

0 

74 

0.500 

0.049 

4960 

202448 

1395 

0 

75 

0.500 

0.050 

5160 

206400 

1423 

0 



A A A w\ fC w AAA 


nV»0r»00 TTrCl 

^ A A A A A A A" AAA 


76 

0.500 

0.049 

4820 

196734 

1356 

0 

77 

0.496 

0.049 

4240 

174456 

1202 

0 

78 

0.500 

0.050 

4670 

186800 

1287 

0 

79 

0.501 

0.050 

4970 

198403 

1367 

0 

80 

0.500 

kitHtHrHrfrh 

0.052 

4680 

irMrHrkirH 

180000 

1241 

0 


Cl 3-2 


NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.501 

0.052 

5600 

214954 

1482 

0 

82 

0.496 

0.052 

4430 

171758 

1184 

0 

83 

0.500 

0.048 

3920 

163333 

1126 

0 

84 

0.499 

0.051 

4870 

191363 

1319 

0 

85 

0.500 

0.051 

5410 

212156 

1462 

0 


86 

0.500 

0.051 

5010 

196470 

1354 

0 

87 

0.502 

0.052 

5150 

197287 

1360 

0 

88 

0.499 

0.048 

5010 

209168 

1442 

0 

89 

0.500 

0.049 

3970 

162040 

1117 

0 

90 

0.501 

0.049 

4880 

ft^-ft ft-. ft t_ft-ft-.ft._ft,_ 

198786 

1370 

•itiririririritin 

0 

91 

0.500 

0.050 

4880 

195200 

1345 

0 

92 

0.501 

0.052 

4580 

175802 

1212 

0 

93 

0.500 

0.051 

4740 

185882 

1281 

0 

94 

0.501 

0.048 

4020 

167165 

1152 

0 

95 

0.501 

0.052 

4580 

175802 

1212 

0 


96 

0.500 

0.051 

5030 

197254 

1360 

0 

97 

0.501 

0.050 

4760 

190019 

1310 

0 

98 

0.500 

0.051 

4650 

182352 

1257 

0 

99 

0.495 

0.053 

4270 

162759 

1122 

0 

100 

0.500 

HrirM^lriHrirfn 

0.048 

3470 

yVVWHHWHHWr 

144583 

ft- ft ft , ft ft— ft--ft--ft ft ft, -ft ft- 

996 

0 

ft.-ft. ft^ft ,ft_ft_ft .ft--ft ft. 

101 

0.501 

0.049 

4860 

197971 

1365 

0 

102 

0.499 

0.047 

4540 

193578 

1334 

0 

103 

0.500 

0.051 

4530 

177647 

1224 

0 

104 

0.500 

0.050 

4470 

178800 

1232 

0 

105 

0.500 

~A"A^'A A Sr ^ . 

0.046 

4300 

186956 

1289 

0 

ft, ft- ft_ft ft -ft, -ft ft ft ft 

106 

0.501 

0.051 

4820 

188642 

1300 

0 

107 

0.499 

0.050 

4900 

196392 

1354 

0 

108 

0.500 

0.048 

4480 

186666 

1287 

0 

109 

0.499 

0.048 

4710 

196643 

1355 

0 

110 

0.499 

0.049 

• ft ft_.ft .ft. .ft. I. .ft 

4910 

200809 

1384 

0 

7r>oorH'><><ww 

^ o ^ ^ V\ 


^ w ^ 1ft A ift ^ ^ f' 


A R'wHRF" W A A 


111 

0.499 

0.046 

4070 

177311 

1222 

0 

112 

0.499 

0.050 

4330 

173547 

1196 

0 

113 

0.499 

0.047 

4770 

203385 

1402 

0 

114 

0.500 

0.048 

4360 

181666 

1252 

0 

115 

0.500 

0.049 

4770 

194693 

1342 

0 





116 

0.500 

0.045 

4190 

186222 

1284 

0 

117 

0.501 

0.050 

4800 

191616 

1321 

0 

118 

0.500 

0.049 

4820 

196734 

1356 

0 

119 

0.500 

0.049 

4730 

193061 

1331 

0 

120 

0.498 

0.048 

4230 

176957 

1220 

0 


Cl 3-3 


NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.500 

0.050 

4970 

198800 

1370 

0 

122 

0.500 

0.052 

5490 

211153 

1455 

0 

123 

0.499 

0.050 

4370 

175150 

1207 

0 

124 

0.500 

0.050 

4720 

188800 

1301 

0 

125 

0.500 

0.052 

•..t. t t • • t..« 

4530 

174230 

1201 

0 



r ^ #% ^ ^ ^ ^ ^ 


Hf'frfcicfrirfc'fcMci 



126 

0.498 

0.051 

4790 

188597 

1300 

0 

127 

0.500 

0.049 

4050 

165306 

1139 

0 

128 

0.503 

0.050 

4780 

190059 

1310 

0 

129 

0.500 

0.049 

4670 

190612 

1314 

0 

130 

0.500 

0.0.50 

4790 

191600 

1321 

0 


L A'A'A Xfrit'lcfrM 




% A #% A 


131 

0.000 

0.000 

0 

0 

0 

3 

132 

0.500 

0.050 

5100 

204000 

1406 

0 

133 

0.492 

0.049 

4320 

179193 

1235 

0 

134 

0.486 

0.045 

4255 

194558 

1341 

6 

135 

0.499 

0.049 

4410 

180360 

■ t ■ _t> 

1243 

6 


)rk*fe'frfe*fc'k'irfr^ 


’’firk'frkirlcfrk'irk^ 




136 

0.500 

0.049 

5130 

209387 

1443 

6 

137 

0.501 

0.049 

4660 

189824 

1308 

6 

138 

0.500 

0.048 

4870 

202916 

1399 

6 

139 

0.500 

0.048 

4775 

198958 

1371 

6 

140 

0.500 

0.048 

4440 

185000 

1275 

6 




141 

0.501 

0.047 

4975 

211279 

1456 

6 

142 

0.501 

0.046 

4745 

205892 

1419 

6 

143 

0.500 

0.046 

4790 

208260 

1435 

6 

144 

0.500 

0.047 

4620 

196595 

1355 

6 

145 

0.498 

0.046 

4560 

199057 

1372 

6 


irirfr h k1rk^t^rk1r^rMc^r l r M rk^r M i ! 1l• k ^e M (^(Mc k ^cMrk■ . HrM(ir^rkic^rt^r k it1r k iti^^litk^rk^ r Mrki r! •• k •ic ^r ^rk 


146 

0.500 

0.048 

5060 

210833 

1453 

6 

147 

0.500 

0.047 

5055 

215106 

1483 

6 

148 

0.500 

0.049 

5295 

216122 

1490 

6 

149 

0.500 

0.048 

4995 

208125 

1435 

6 

150 

0.500 

0.t48 


0 

0 

1 



OTRTfOOOr^ 

HHWfArA 



ft ft ft ft ft 

151 

0.500 

0.050 

4995 

199800 

1377 

6 

152 

0.501 

0.050 

5410 

215968 

1489 

6 

153 

0.500 

0.048 

4795 

199791 

1377 

6 

154 

0.501 

0.049 

5060 

206118 

1421 

6 

155 

0.500 

0.049 

4690 

191428 

1319 

iftnfWpTfrAHfrAHWfAfAnWrA 

0 

■ 8 i 4-. ^ f 



fHrMHrk^Hcltiri 

WWnWnWnl 

WnAifrAnfinfirATWrAnlf 


TfTTWllTIOrW 

156 

0.501 

0.048 

5140 

213739 

1473 

0 

157 

0.501 

0.050 

5105 

203792 

1405 

0 

158 

0.504 

0.049 

5005 

202664 

1397 

0 

159 

0.501 

0.049 

0 

0 

0 

1 

160 

0.500 

0.047 

4485 

190851 

1315 

0 

rkUrk-Hcirk 
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NA8MC0 TASK 3 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


161 

0.501 

0.050 

4745 

189421 

1306 

0 

162 

0.500 

0.050 

5345 

213800 

1474 

0 

163 

0.502 

0.048 

4690 

194638 

1342 

0 

164 

0.501 

0.049 

4890 

199193 

1373 

0 

165 

0.501 

0.048 

4640 

192947 

1330 

0 



166 

0.499 

0.047 

5385 

229608 

1583 

0 

167 

0.499 

0.051 

5110 

200793 

1384 

0 

168 

0.499 

0.050 

4665 

186973 

1289 

0 

169 

0.501 

0.050 

5355 

213772 

1473 

0 

170 

0.499 

0.051 

4320 

169751 

1170 

0 

n 4k M A «« 

W W iKWvrfTniiriC 

#1 M w 4* M n n 





171 

0.499 

0.048 

4135 

172636 

1190 

0 

172 

0.500 

0.050 

4700 

188000 

1296 

0 

173 

0.500 

0.050 

4880 

195200 

1345 

0 

174 

0.500 

0.050 

4975 

199000 

1372 

0 

175 

-t— t— <— t— 1— 

0.500 

0.050 

4805 

192200 

1325 

0 

/% #% /% fS #% 

TTHTRnRririrK tTw^T 




1 A A A AAAAAAAi 

lAAAAAAAA 

176 

0.505 

0.050 

5040 

19S603 

1376 

0 

177 

0.505 

0.050 

5260 

208316 

1436 

0 

178 

0.304 

0.052 

5475 

208905 

1440 

0 

179 

0.505 

0.051 

4905 

190448 

1313 

0 

180 

1 .• 

0.504 

0.051 

1..I. i. t 

5100 

.t.t I.t t.l t i 

198412 

1368 

0 


TnRnRnHT 

W W rV #4 A V4 A r% 

TTRTrHnior^ 




181 

0.505 

0.048 

4815 

198638 

1369 

0 

182 

0.503 

0.051 

5190 

202315 

1394 

0 

183 

0.505 

0.052 

5395 

205445 

1416 

0 

184 

0.503 

0.052 

4960 

189631 

1307 

0 

185 

-t- » - * -1 * m m 

0.505 

0.051 

5185 

201320 

1388 

0 


iprfrfr^rfrfrsfv^ 


H H HK KH K K'SOOTirKKTCXXTrTrK MHHAHHHHUHHHH KHMKK 

186 

0.504 

0.045 

4865 

214506 

1479 

0 

187 

0.505 

0.048 

4890 

201732 

1390 

0 

188 

0.505 

0.048 

5335 

220090 

1517 

0 

189 

0.506 

0.049 

5260 

212148 

1462 

0 

190 

0.479 

0.043 

3740 

181579 

1251 

0 

n n n n If kkvt'KITX'K h n h m m jt 




191 

0.499 

0.048 

4670 

194973 

1344 

0 

192 

0.505 

0.046 

4855 

208996 

1441 

0 

193 

0.504 

0.049 

5320 

215419 

1485 

0 

194 

0.505 

0.049 

5225 

211153 

1455 

0 

195 

0.504 

firTinfc ’A'Tfc Aifr A A A 

0.048 

4975 

205646 

1417 

HHHHHHHHHHh 

0 



Table C14 


HARMCO TASK 3 12PLY UHIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.498 

0.073 

6850 

188424 

1299 

0 

2 

0.499 

0.077 

7190 

187127 

1290 

0 

3 

0.499 

0.075 

6940 

185437 

1278 

0 

4 

0.498 

0.080 

7550 

189508 

1306 

0 

5 

0.499 

0.080 

5670 

142034 

979 

0 

Trjr>rjorwTCTor»rirw>rir»rjr>rK7r7rwTrK^r7rirwTrHTr7rj«-jrioor»oo< 

. OTTrmO* /0» rwTTTKTTTrw 

“ATAnfinfinSnfcTftnftnftnftr 

6 

0.499 

0.069 

4910 

1 '>2604 

983 

0 

7 

0.499 

0.072 

6560 

182587 

1258 

0 

8 

0.499 

0.075 

5350 

142952 

985 

0 

9 

0.499 

0,071 

6950 

196166 

1352 

0 

10 

0.499 

0.071 

5450 

153828 

1060 

0 

m n k #rj% #«#«<*#•#«««««««/«#««««« 

11 

0,499 

0.070 

5670 

162324 

1119 

0 

12 

0.499 

0.070 

6240 

178643 

1231 

0 

13 

0.499 

0.078 

6170 

158522 

1093 

0 

14 

0.499 

0.074 

7130 

193088 

1331 

0 

IS 

0.500 

0.074 

7500 

202702 

1397 

0 

Tor>€TrK"HTrirKTricTr>rj€TorK"7oorjrHTr>rHToririorK"HToorKTriorw'»rjrHTor»or>r 


TflnWnfinAnSnflnfifiWf 

16 

0.499 

0.073 

7030 

192988 

1330 

0 

17 

0.499 

0.071 

5870 

165683 

1142 

0 

18 

0.500 

0.077 

6570 

170649 

1176 

0 

19 

0.499 

0.077 

7360 

191551 

1320 

0 

20 

0.499 

0.0'.. 

6590 

173768 

1198 

0 



21 

0.501 

0.073 

5590 

152844 

1053 

0 

22 

0.500 

0.070 

6030 

172285 

1187 

0 

23 

0.499 

0.070 

6320 

180933 

1247 

0 

24 

0.499 

0.072 

6310 

175629 

1210 

0 

25 

0.499 

0.072 

6180 

172010 

1186 

0 




26 

0.000 

0.000 

0 

0 

0 

2 

27 

0.499 

0.078 

6870 

176506 

1217 

0 

28 

0.498 

0.073 

5590 

153765 

1060 

0 

29 

0.500 

0.072 

6r90 

188611 

1300 

0 

30 

0.500 

0.069 

6370 

184637 

1273 

0 

WTOrWKTOTKlCirKXiriOOOrJrKWIWWllHirKlf WWH » MH 

31 

0.500 

0.076 

5770 

151842 

1046 

0 

32 

0.498 

0.072 

6270 

174866 

1205 

0 

33 

0.500 

0.068 

7010 

206176 

1421 

0 

34 

0.000 

0.000 

0 

0 

0 

2 

35 

0.494 

0.077 

6960 

182974 

1261 

0 





nR? TT IT lOfWW 


ww imninpi“n 

36 

0.498 

0.075 

6120 

163855 

1129 

0 

37 

0.495 

0.076 

6675 

177432 

1223 

0 

3.8 

0.497 

0.076 

6680 

176850 

1219 

0 

3«> 

0.494 

0.074 

6750 

184648 

1273 

0 

40 

irHriritirMn 

0.494 

0.073 

6560 

181908 

k-hHrirkirHrHrk 

1254 

^•kirHtkir9rkiiit 

0 

•irkirkitirkit 
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NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.493 

0.073 

6870 

190891 

1316 

0 

42 

0.501 

0.074 

6760 

182338 

1257 

0 

43 

0.499 

0.075 

5805 

155110 

1069 

0 

44 

0.500 

0.075 

6270 

167200 

1152 

0 

45 

0.501 

0.076 

6920 

181741 

1253 

0 


46 

0 500 

0.075 

8090 

215733 

1487 

0 

47 

0.502 

0.075 

7260 

192828 

1329 

0 

48 

0.000 

0.000 

0 

0 

0 

1 

49 

0.500 

0.073 

6770 

185479 

1278 

0 

50 

0.503 

0.072 

5360 

148000 

1020 

0 

VhWJrVWWrjHWnA 







51 

0.501 

0.075 

7100 

188955 

1302 

0 

52 

0.500 

0.076 

7360 

193684 

1335 

0 

53 

0.499 

0.075 

7080 

189178 

1304 

0 

54 

0.500 

0.070 

7200 

205714 

1418 

0 

55 

0.500 

0.075 

6490 

173066 

1193 

0 

H MM M M HH K WW W WW-JOOTKWX W WKW WTfTO^ KKliTf-WX W7«"K>C7« K M W W KW70CWX W H TOCWT^ITH W 

56 

0.499 

0.076 

7030 

185370 

1278 

0 

57 

0.500 

0.077 

6840 

177662 

1224 

0 

58 

0.499 

0.077 

6670 

173593 

1196 

0 

59 

0.502 

0.076 

7460 

195533 

1348 

0 

60 

0.501 

0.076 

7000 

183842 

1267 

0 

?w0C>00<i«»0rM»00« « M W >OA « >0<« >C70w«»r?»7<^C7w<TC?<^ W M M « >CT» A* « «« « M 

61 

0.501 

0.076 

6670 

175175 

1207 

0 

62 

0.000 

0.000 

0 

0 

0 

2 

63 

0.000 

0.000 

0 

0 

0 

2 

64 

0.000 

0.000 

0 

0 

0 

2 

65 

0.502 

0.072 

6260 

173196 

1194 

0 

XKNKK'KKKKITK'K'KKKTrMHlCK KXH HHM M MH»VKXir-K-|rM'1«-»C700rKYr^r>r»0r30T10VMK'ITWlCKWMMWK'KXM M M K 

66 

0.505 

0.065 

6950 

211728 

1459 

0 

67 

0.504 

0.071 

7050 

197015 

1358 

0 

68 

0.505 

0.073 

7430 

201546 

1389 

0 

69 

0.504 

0.074 

7915 

212221 

1463 

0 

70 

0.505 

0.073 

6970 

189068 

1303 

0 




71 

72 

73 

74 

75 

0.489 

0.504 

0.505 

0.506 

0.506 

0.070 

0.072 

0.073 

0.072 

0.074 

6175 

6790 

7195 

7305 

7485 

180397 

187114 

195171 

200510 

199898 

1243 

1290 

1345 

1382 

1378 

0 

0 

0 

0 

0 

76 

0.505 

0.071 

c IV irww innv wv 

6575 

L n M A A A in n M R n 

183377 

1264 

V 'Ic HIV IV UTAnNnRnPV 
0 

77 

O.S04 

0.073 

6900 

187540 

1293 

0 

78 

0.505 

0.073 

7360 

199647 

1376 

0 

79 

0.505 

0.073 

7545 

204665 

1411 

0 

80 

0.505 

0.073 

7845 

212803 

1467 

0 



HnHHHHKSHlj 
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C14-2 


NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.505 

0.073 

7415 

201139 

1386 

0 

82 

0.507 

0.074 

6640 

176981 

1220 

0 

83 

0.505 

0.070 

6390 

180763 

1246 

0 

84 

0.506 

0.075 

7620 

200790 

1.334 

0 

8S 

0.506 

0.075 

7705 

203030 

399 

0 

XTCXHTOCXTCKTCTf H K'M M H N K KTYIVTrK-TTKTCTr VrKTTTTKKX M H M ICH M M K M H H K 14 H M M H JV M K M M IT H H M M R 

86 

0.506 

0.074 

7215 

192687 

1328 

0 

87 

0.505 

0.070 

6810 

192644 

1’28 

0 

88 

0.504 

0.068 

6290 

183531 

1265 

0 

89 

0.502 

0.074 

7000 

188435 

1299 

0 

90 

0.502 

0.076 

7095 

185966 

1282 

0 


A A* A A .AAnWVArV 

• A A #1 A A A 



9 ri~ AAA A”"A AAA A~1 

A A A A A A A HTW 

91 

0.503 

0.077 

7235 

186601 

1287 

0 

92 

0.504 

0.074 

6815 

182727 

1259 

0 

93 

0.503 

0.072 

6335 

174922 

1206 

0 

94 

0.504 

0.074 

7220 

193586 

1334 

0 

95 

0.504 

0.074 

7330 

196535 

1355 

0 

H‘>rwwTrKXK7r>r>orK7rK7or»r>rH-w KiTK'>r>r>orjr*o«’'»€-'W7rw>r>rH w wh k->o« h >r>oi MMnifMWHHnMMMM ktootk 

96 

0.506 

0.076 

7295 

189697 

1307 

0 

97 

0.504 

0.075 

7365 

194841 

1343 

0 

98 

0.503 

0.074 

6720 

180538 

1244 

0 

99 

0.504 

0.068 

7020 

204831 

1412 

0 

100 

0.504 

■if. • i_ • ■ *». » « 

0.073 

7430 

201946 

1392 

0 


i PS W <R « « « 




A A A A A A A~A A 

101 

0.505 

0.075 

7870 

207788 

1432 

0 

102 

0.504 

0.073 

7215 

196102 

1352 

0 

103 

0.504 

0.073 

7480 

203305 

1401 

c 

104 

0.504 

0.071 

6420 

179409 

1237 

0 

105 

0.504 

0.075 

6820 

180423 

1244 

0 




106 

0.506 

0.074 

7925 

211649 

1459 

0 

107 

0.506 

0.075 

7750 

204216 

1408 

0 

108 

0.505 

0.074 

7595 

203237 

1401 

0 

109 

0.496 

0.072 

6975 

195312 

1346 

0 

no 

0.503 

0.069 

6675 

192324 

1326 

0 






AAA A A A A A A A 


111 

0.503 

0.071 

7830 

;i9247 

1511 

0 

112 

0.505 

0.073 

7620 

206700 

1425 

0 

113 

0.504 

0.074 

7455 

199887 

1378 

0 

114 

0.504 

0.072 

7815 

215360 

1484 

0 

115 

0.505 

0.070 

5825 

164780 

1136 

0 

■ . 1 • « ■ a. • 










V A A A A A A A lA * • 



pnPTwH n n p If 

116 

0.502 

0.074 

7175 

193146 

1331 

0 

117 

0.504 

0.073 

7330 

199228 

1373 

0 

118 

0.504 

0.072 

7620 

209986 

1447 

0 

119 

0.504 

0.072 

7565 

208471 

1437 

0 

120 

0.503 

0.069 

'wtrKwwyrwwi 

6220 

179214 

tiHtHHirMHHtHi 

1235 

Hrkitirkirirki 

0 


C14-3 


NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

!N. 

LB. 

PSI. 

MPA. 


121 

0.504 

0.073 

7100 

192976 

1330 

0 

122 

0.505 

0.073 

7695 

208734 

1439 

0 

123 

0.505 

0.073 

80^0 

218093 

1503 

0 

124 

0.505 

0.073 

7585 

205750 

1418 

0 

125 

0.505 

0.073 

6780 

183914 

1268 

0 










126 

0.506 

0.067 

5490 

161937 

1116 

l: 

127 

0.504 

0.072 

6795 

187251 

1291 


128 

0.504 

0.072 

7620 

209986 

1447 

0 

129 

0.503 

0.077 

7425 

191706 

1321 

0 

130 

0.505 

0.071 

6960 

194115 

1338 

0 




% A W W W n AAA 


^ A A JcH M H A A A A 1 


131 

0.504 

0.066 

6140 

184583 

1272 

0 
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NARHCO TASK 3 

8PLY CROSSPLY COMPRESSION 


SPECIHEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.252 

0.047 

745 

62901 

433 

0 

2 

0.252 

0.045 

885 

78042 

538 

0 

3 

0.252 

0.046 

780 

67287 

463 

0 

4 

0.252 

0.047 

830 

70077 

483 

0 

5 

0.252 

0.047 

0 

0 

0 

1 



TotTrsTiRn^^ 

tirscyrscH7n 

>rhMrki(irirk' 


6 

0.251 

0.049 

960 

78055 

538 

0 

7 

0.251 

0.049 

990 

80494 

555 

0 

8 

0.252 

0.050 

835 

66269 

456 

0 

9 

0.252 

0.050 

890 

70634 

487 

0 

10 

_I_J i 

0.252 

ft ft ft. ft_ « ft .ft -A. _ 

0.049 

. ft_ft. ft . ft . ft 

835 

67622 

4&6 

0 

M >« A 


rftnorwwTsn 



T « A A A A flnft A' 


11 

0.252 

0.047 

690 

58257 

401 

0 

12 

0.252 

0.049 

860 

69646 

480 

0 

13 

0.252 

0.050 

835 

66269 

456 

0 

14 

0.252 

0.049 

930 

75315 

519 

0 

15 

0.252 

0.049 

855 

692M 

,ft_ft ft -ft^ft_»,-ft ft .ft t-^ft_.ft__ 

477 

0 

kk'MHctrkitk'kk 

16 

0.252 

0.049 

830 

67217 

463 

0 

17 

0.252 

0.049 

930 

75315 

519 

0 

18 

0.251 

0.048 

915 

75946 

523 

0 

19 

0.252 

0.047 

825 

69655 

480 

0 

20 

1-i i_> ,t_>_ A. 

0.25:; 

0.048 

790 

65310 

■ ft --ft ■ ft-^ft--ft_ft_,ft -i-^ft -i .ft -ft_ 

450 

0 

21 

0.252 

0.048 

840 

69444 

478 

0 

22 

0.252 

0.051 

850 

66137 

456 

0 

23 

0.252 

0.050 

795 

63095 

435 

0 

24 

0.252 

0.050 

785 

62301 

429 

0 

25 

0.252 

0.051 

815 

63414 

437 

0 



HrVTOTToifWTHr 

ftTTKTfVtyfycsrft 



26 

0.252 

0.051 

745 

57967 

399 

0 

27 

0.252 

0.051 

675 

52521 

3f2 

0 

28 

0.252 

0.050 

845 

67063 

462 

0 

29 

0.252 

0.048 

755 

62417 

430 

0 

30 

0.2S2 

0.047 

790 

ft, -ft ft, .ft t ft ft ft.. ft 

6u700 

459 

0 




w flrinrw w w wtn 



AAAAAWAAAAA 

31 

0.252 

0.046 

785 

67719 

466 

0 

32 

0.251 

0.045 

655 

57990 

399 

0 

33 

0.252 

0.047 

805 

67966 

468 

0 

34 

0.252 

0.049 

810 

65597 

452 

0 

35 

0.252 

0.049 

630 

51020 

351 

0 



*-■-» ■> 

ftftftftftftftftH 
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A A A A A A A A A A A 

A A A A A A A A A 

H H Ww^npnRnBrwH* 

36 

0.25? 

0.050 

775 

61507 

424 

0 

37 

0.252 

0.05: 

875 

68082 

469 

0 

38 

0.252 

0.050 

945 

75000 

517 

0 

39 

0.252 

0.049 

770 

62358 

429 

0 

40 

0.251 

0.048 

730 

ft ft, ft ft ft ft-.ft„ft 

IPHRnBrl^ 1 W J4 WW 

60590 

rkirkii-kirHHHfk* 

417 

*irlHrli*irk* 

0 

rirk'MrirkMfk'kk 


I 


Cl 5- 1 


NARMCO TASK 3 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PST. 

MPA. 


41 

0.251 

0.049 

770 

62606 

4J1 

C 

42 

0.252 

0.049 

790 

63977 

441 

0 

43 

0.253 

0.046 

860 

73895 

509 

0 

44 

0.253 

0.044 

810 

72763 

501 

0 

45 

0.253 

0.044 

660 

59288 

408 

0 


i r irHHrkirHriHHr ir Hi: 


46 

0.253 

0.045 

830 

72902 

502 

0 

47 

0.249 

0.047 

830 

70921 

489 

0 

48 

0.249 

0.046 

815 

71154 

490 

0 

49 

0.248 

0.048 

760 

63844 

440 

0 

50 

0.252 

0.047 

810 

68389 

47! 

0 


Ti^T H nHnHnViHn(HnHnHnHnHniHnHriHfT{H W H H V’ j HiriH ^ k ik i t f r it ‘ ^Hr Hrl HrH r 


51 

0.252 

52 

0.252 

53 

0.252 

54 

0.251 

55 

0.2.S3 

■ ■■ -■ 4 • i 

56 

0.253 

57 

0.252 

58 

0.?'i2 

59 

0.252 

60 

0.251 


0.047 

0.047 

0.047 

0.048 

0.048 

WHHHHW 

0.047 

0.048 

0.047 

0.046 

0.045 


840 

815 

740 

8S5 

740 

HHHH 

825 

810 

835 

825 

790 


70921 

68811 

62478 

69306 

60935 

HK-ft'jHH 

69380 

66964 

70499 

71169 

69942 


489 

474 

430 

^77 

^2C 


0 

0 

0 

0 

0 


i ^r)ri:{rlr(rk‘.rirkiririi-^-^.'ilrkirk-k 


^78 

461 

486 

40ft 

482 


0 

C 

0 

C 

0 


•rfr^rAnHrrfrtH^ >1 it *n 


If * #v 


61 

0.251 

0.045 

62 

0.251 

0.046 

63 

0.252 

0.048 

64 

0.252 

0.046 

65 

0.252 

0.047 


675 

59760 

412 

825 

71453 

492 

930 

76884 

530 

0 

0 

c 

815 

68811 

474 


0 

0 

0 

1 

0 


66 

0.253 

0.048 

67 

0.253 

0.047 

68 

0.252 

0.048 

69 

0.252 

0.047 

70 

0.252 

0.048 


775 

63817 

440 

745 

62652 

431 

810 

66964 

461 

730 

61634 

424 

795 

657?4 

453 


0 

0 

0 

0 

0 


iWHhWHHHHWrtTWHHHHHrthWrWHWrWHW A nWn>r<t<r)Hlr<n><t * ' A '' A ' 


7! 

0.253 

0.044 

530 

47610 

328 

0 

72 

0.253 

0.046 

735 

63155 

43j 

0 

73 

0.253 

0.045 

0 

0 

U 

1 

74 

0.252 

0.045 

670 

59082 

407 

*> 

75 

0.253 

0.045 

HWHHHKHHM' 

685 

A-A-./4-A-A-A-*- 

60166 

tHHri-IrlHrtTAiHHHti 

414 

0 

76 

0.252 

0.046 

860 

74189 

511 

0 

77 

V252 

C.047 

855 

72188 

497 

0 

78 

0.2.5? 

0.048 

960 

79365 

547 

0 

79 

0.253 

0.048 

970 

79874 

550 

0 

80 

irHrt.’HtHri 

0.254 

WWWWWW^WWWwfl 

0.048 

830 

ICWV. WM H MN 

68077 

-1 ,-8-- t a__ A .4 t A ^ 8--t 1 

IfX W H If V If 14 IV If 1 

469 

0 

■ t.. 4- R— k— t.. ■ -> 
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NARKCO TASK 3 8FLY CROSSPLY COHPRESSIOH 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

?SI. 

MPA. 


81 

0.253 

0.048 

850 

69993 

482 

0 

82 

0.253 

0.046 

830 

71318 

491 

0 

83 

0.248 

0.047 

775 

66489 

458 

0 

84 

0.248 

0.047 

725 

62199 

428 

0 

85 

0.248 

0.047 

630 

54049 

372 

0 


86 

0.248 

0.048 

775 

65104 

448 

0 

87 

0.248 

0.049 

710 

58426 

402 

0 

88 

0.248 

0.049 

740 

60895 

419 

0 

89 

0.248 

0.049 

770 

63364 

436 

0 

90 

0.248 

0.049 

645 

53077 

365 

0 

t -#-.i_l •_»_»„«_•_ • 


t..« « t • 

• ftaftftflftftftftft 
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'KTTff'frff'vrfrfr 

k'ftffTTfCTfTTk'K'fe 

A A~A A A A A A A A 

91 

0.248 

0.049 

735 

60483 

417 

0 

92 

0.248 

0.048 

775 

65104 

448 

0 

93 

0.248 

0.045 

685 

61379 

423 

0 

94 

0.248 

0.045 

670 

60035 

413 

0 

95 

0.248 

t. 

0.044 

t • #_t 

590 

54068 

372 

0 

TCTTPncfrprrrprPrti 


#% ^ 4% w% n ^ V% ^ 

i f% Jfk w% A A A A Sft 


96 

0.248 

0.046 

740 

6486b 

447 

0 

97 

0.248 

0.048 

805 

67624 

466 

0 

98 

0.249 

0.048 

825 

69026 

475 

0 

99 

0.249 

0.049 

840 

68846 

474 

0 

100 

0.248 

0.050 

..ft .ft _ft .. ft . • .ft_ft ft ..ft 

810 

65322 

450 

0 



rwMflnovTT^ 


'k kk kk 

A A A A A A A A A a" 

101 

0.249 

0.049 

0 

0 

0 

1 

102 

0.248 

0.050 

765 

61693 

425 

0 

103 

0.249 

0.049 

570 

46717 

322 

0 

104 

0.249 

0.049 

750 

61470 

423 

0 

105 

0.249 

0.048 

715 

59822 

412 

0 

« « « #^ « w n A M t\ is~t\ *\n ts *s ts t^^f^Tii\r^t\tst\t\t^tstsn nnf\fyf\nr\fsfs tTfsTTKiTKls 

106 

0.249 

0.048 

790 

66097 

455 

0 

107 

0.250 

0.047 

830 

70638 

487 

0 

108 

0.249 

0.046 

745 

65042 

448 

0 

109 

0.250 

0.047 

865 

73617 

507 

0 

no 

0.249 

0.048 

830 

69444 

478 

0 


? W #\ /% M #% M ri Wf 1 
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111 

0.248 

0.048 

810 

68044 

469 

0 

112 

0.250 

0.047 

830 

70638 

487 

0 

113 

0.250 

0.048 

895 

74583 

514 

0 

114 

0.249 

0.049 

675 

55323 

381 

0 

115 

0.250 

0.048 

700 

58333 

402 

0 







116 

0.250 

0.048 

640 

53333 

367 

0 

117 

0.250 

0.048 

790 

65833 

453 

0 

118 

0.250 

0.048 

815 

67916 

468 

0 

119 

0.250 

0.048 

650 

54166 

373 

0 

120 

0.250 

0.048 

k'kic^icMrHHc 

830 

69166 

476 

0 
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NARHCO TASK 3 8PLT CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.250 

0.048 

760 

63333 

436 

0 

122 

0.250 

0.048 

645 

53750 

370 

0 

123 

0.249 

0.048 

850 

71117 

490 

0 

124 

0.249 

0.047 

865 

73912 

509 

0 

125 

0.248 

0.047 

640 

54907 

378 

0 




126 0.250 0.046 

127 0.250 0.046 


850 73913 509 

825 71739 494 


0 

0 


Table C16 
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NABMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.251 

0.068 

1835 

107511 

741 

0 

2 

0.251 

0.071 

3140 

176196 

1214 

0 

3 

0.250 

0.074 

2705 

146216 

1008 

0 

4 

0.251 

0.076 

2645 

138655 

956 

0 

5 

0.251 

0.076 

2810 

147305 

1015 

0 

.« H K M M H M AM HMH A A KICKITHnH H K 14 A H H 

6 

0.251 

0.075 

2610 

138645 

955 

0 

7 


0.077 

2505 

129611 

893 

0 

8 

0.250 

0.078 

2085 

106923 

737 

4 

9 


0.077 

2170 

112278 

774 

4 

mm 

0.252 

0.072 

rkiririricirtrirkicin 

2600 

VSWHHHWH) 

143298 

988 

0 

11 

0.251 

0.066 

2000 

120729 

832 

4 

12 

0.251 

0.064 

1610 

100224 

691 

4 

13 

0.251 

0.068 

2810 

164635 

1135 

4 

14 

0.251 

0.069 

3295 

190253 

1311 

0 

15 

• ..t. 1 . •..f-.t.. 

0.250 

0.071 

2940 

165633 

1142 

0 

TOOOOOOrNn 


16 

0.250 

0.070 

2665 

152285 

1050 

0 

17 

0.251 

0.070 

3020 

171883 

1185 


18 

0.251 

0.070 

3050 

173591 

1196 

0 

19 

0.250 

0.069 

1900 

110144 

759 

0 

20 

0.250 

0.067 

2405 

143582 

989 

0 

TOOorK-KTwwiO' #% n n n n «r?or9r9rK-9r»« n n #% #« «« « w « 

21 

0.251 

0.071 

1795 

100723 

694 

0 

22 

0.251 

0.070 

2050 

116676 

804 

4 

23 

0.251 

0.070 

2545 

144849 

998 

0 

24 

0.251 

0.071 

2510 

140845 

971 

0 

25 

0.251 

t t 1 1 

0.072 

2845 

157425 

1085 

0 

• _fc_ k. k • • • 


M M a% n »« «« n n 

V'A"Ar^iAriA‘^' A A A A- 'k' 

r» W W 1 



H n If Vi Ti H n 

26 



2440 

136373 

940 

4 

27 

0.251 


3005 

168621 

1162 

4 

28 

0.251 


2610 

146456 

1009 

0 

29 


0.071 

2610 

146456 

1009 

0 

HiSHI 

0.251 


2935 

164693 

1135 

0 

TOrtTHTTK KITKK H « 14 H 14 M KK W H H « iriOnOOTK^nO^f* H K M H H IS H H WTTW K 

31 

0.250 

0.070 

3075 

175714 

1211 

0 

32 

0.251 

0.068 

2240 

131239 

904 

0 

33 

0.251 

0.068 

2250 

131825 

908 

0 

34 

0.251 

0.070 

2545 

144849 

998 

0 

35 

0.251 

0.072 

2880 

• • k k 

159362 

1098 

0 

wTtfyrJt frvTfrx 


A A* Ar ^ 

W\ W% w W ^ 




36 

0.251 

0.072 

3160 

174856 

1205 

0 

37 

0.251 

0.073 

2910 

158816 

1095 

0 

38 

0.251 

0.071 

2945 

165254 

1139 

4 

39 

0.251 

0.070 

2615 

148833 

1026 

0 

40 

«■«»*»»« 

iiTfrvrfrnyrixyc 

0.251 

0.070 

irfrkiHtk A A A'A ■A’A 

2870 

icirkiHrkir 

163346 

IlfAAnNnHnHrA’A" 

1126 

0 
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NARMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

CONU 

NO. 

IK. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.250 

0.070 

2450 

140000 

965 

0 

42 

0.251 

0.068 

2545 

149109 

1028 

0 

43 

0.251 

0.067 

2715 

161443 

1113 

0 

44 

0.251 

0.072 

3165 

175132 

1207 

0 

45 

0.252 

0.073 

2865 

155740 

1073 

0 



46 





1031 


47 

B^9 


B!^B 

165253 

1139 


48 

0.251 

0.073 

2615 

142716 

984 

0 

49 

0.251 

0.073 

2615 

142716 

984 

0 

50 

0.251 

0.074 

2475 

133250 

918 

0 

K^MKKKTCXHMKHMKKHICliH M HM MM n HHK Min KPCK’X’KTI K K H KTCVCX^TOTinOOrK 

-KX HHMMMMHMMMMnnnHM’ 

51 



2535 

137801 

950 

0 

52 

0.251 

0.074 

2880 

155055 

1069 

0 

53 

0.251 

0.071 

2500 

140283 

967 

4 

54 

0.251 

0.070 

1835 

104439 

720 

4 

55 

0.251 

0.072 

2465 

136398 

ft .ft.. ft t .ft ft. .ft ft ft ft .ft 

940 

0 

A A A^A A' A A A A A 

A«*AA'AAAAAJ 




"irk'trfr^ic'k'^rk' 

k’fcfrfcfcfrfirfirk 

56 

0.251 

0.073 

2445 

133438 

920 

0 

57 

0.251 

0.074 


113330 

781 

0 

58 

0.251 

0.074 

>■ 

145902 

1005 


59 

0.252 

0.074 

2705 

145055 

1000 

0 

60 

i- a i -4 i t 

0.251 

0.074 

2460 

132443 

-•—<-ft -ft-^ft-ft ft -ft^ft^ft^ft 

913 


61 

0.251 


2265 

125332 

864 

0 

62 

0.251 


2365 

132708 

915 

0 

63 

0.252 


2585 

146541 

1010 

0 

64 

0.250 


2305 

144062 

993 

0 

65 

0.252 

WSBM 

3205 

174222 

1201 

0 






ftVlSSftftAA 

• • t. 

)OI H n n nnn HMMMMMMMHIIM MMMMMH MM n H M M K M M M KKM’TTKTTM-M'KKXKXKM^ 

k A A Vt A' A n A' A A 

#4 A Iff IRf A A A AT 

66 

0.251 


3275 

178737 

1232 

0 

67 

0.251 


2855 

157979 

1089 

0 

68 

0.252 

0.072 

2855 

157352 

1084 

0 

69 

0.252 

0.071 

2965 

165716 

1142 

0 

70 

0.251 

0.071 

2965 

166376 

1147 

0 





mEM 



168901 

1164 

0 


■^9 



149943 


0 


mSSM 



170351 

1174 

4 

74 

0.251 



149109 

1028 

4 

75 

0.252 



155812 

1074 

0 





mSSM 


2940 

168000 

1158 

0 


BbI 


2675 

150103 

1034 

0 

78 

■^9 


2880 

160965 

1109 

0 

79 



2775 

153552 

1058 

0 

80 

0.251 


2845 

159643 

1100 

0 
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NARMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.251 

0.069 

3055 

176395 

1216 

0 

82 

0.251 

0.070 

2845 

161923 

1116 

0 

83 

0.250 

0.067 

2705 

161492 

1113 

0 

84 

0.251 

0.069 

2980 

172065 

1186 

0 

85 

0.250 

0.063 

2145 

136190 

939 

0 

>TM>r7( H HHM iVKK H^TH KM VOTKTKTTIv^CMKTriOiMMKIYM HHMM AM MH K A *TH 

86 

0.250 

0.C71 

2225 

125352 

864 

0 

87 

0.251 

0.071 

2235 

125413 

864 

4 

88 

0.251 

0.072 

2265 

125332 

864 

4 

89 

0.251 

0.072 

2245 

124225 

856 

0 

90 

0.250 

0.073 

2265 

124109 

855 

0 



A A A A A n A 


"frfrfrkvrfirKyrfr 



91 

0.251 

0.073 

2470 

134803 

929 

0 

92 

0.251 

0.074 

2845 

153171 

1056 

4 

93 

0.251 

0.073 

2545 

138896 

957 

0 

94 

0.251 

0.072 

2465 

136398 

940 

0 

95 

0.251 

0.072 

2040 

112881 

778 

0 

Kirx7r7rKTrK7or»r>rKTrK"?oor>r>rir»«'K7rw7r>i >THTr>orK-K7r>rK-jr>or>oor>r?or>«^K"?orKwx^»r>rw^rjr7<-?orw^>or?r?r>rw^ 

96 

0.251 

0.070 

2465 

140295 

967 

4 

97 

0.250 

0.071 

2235 

125915 

868 

4 

98 

0.251 

0.0’2 

2665 

147465 

1016 

0 

99 

0.250 

0.072 

2605 

144722 

997 

0 

100 

0.251 

0.072 

2500 

138335 

953 

0 




101 

0.247 

0.072 

2445 

137483 

947 

0 

102 

0.250 

0.073 

2615 

143287 

987 

0 

103 

0.251 

0.073 

2745 

149811 

1032 

0 

104 

0.251 

0.072 

2715 

150232 

1035 

0 

105 

0.249 

0.069 

2230 

129794 

• 11 • • t 1 

894 

0 

K 'A A A h' A n 'n A' ' 



wTi^ #\ A A a I 

^ A a W AAA 


htt VC Trfrpcvrvrvc 

106 

0.251 

0.067 

2020 

120116 

828 

0 

107 

0.252 

0.066 

2610 

156926 

1082 

0 

108 

0.253 

0.064 

2340 

144515 

996 

0 

109 

0.252 

0.068 

2850 

166316 

1146 

0 

110 

0.241 

0.070 

2840 

168346 

1160 

0 




■ ■ «. ■ * • • 



• ftfe ft ft.fcftftl 




AAA A A A A A A 


ITTnrPrJr TrTrTTTr^ 

A A A A A A A rl 

111 

0.252 

0.072 

3005 

165619 

1141 

0 

112 

0.252 

0.072 

3090 

170304 

1174 

0 

113 

0.241 

0.074 

0 

0 

0 

1 

114 

0.252 

0.074 

3215 

172404 

1188 

0 

115 

0.253 

0.072 

2940 

161396 

1112 

0 






HrHrfrHrfrk 

irHrk'irkirirHrki^ 

• #-■ ft-# - 

^rHrkirkirkirk 

t 

116 

0.252 

0.071 

3315 

185278 

1277 

0 


117 

0.249 

0.069 

2670 

155404 

1071 

4 


118 

0.248 

0.068 

2575 

152692 

1052 

4 


119 

0.248 

0.070 

2455 

141417 

975 

0 

i 

'4 

120 

0.249 

0.071 

2910 

164602 

1134 

0 





TKtfwfrvrfnrff 

TrtrtrfrRjrKTrttK r r 

IRnA 

AAAAAAAAAA 


k 

$ 


i 
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NA8MC0 TASK 3 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.250 

0.072 

2780 

154444 

1064 

4 

122 

0.250 

0.072 

2660 

147777 

1018 

0 

123 

0.247 

0.070 

2805 

162232 

1118 

0 

124 

0.251 

0.070 

2610 

148548 

1024 

0 

125 

0.250 

•Mei.'leMcisieiei 

0.070 

2510 

143428 

988 

rtHWrtHWnWHHri 

0 

^riririririrkirk 

126 

0.249 

0.071 

2805 

158662 

1093 

0 

127 

0.247 

0.070 

3010 

174089 

1200 

0 

128 

0.252 

0.068 

2475 

144432 

995 

0 


C16-A 



Table Cl 7 


NARMCO TASK 4 8PLY CROSSPLY TENSION 


SPECIMEN 

NO. 

1 

2 

3 

4 

5 

WIDTH 

IN. 

1.001 

1.000 

1.000 

1.002 

1.003 

THICK 

IN. 

0.051 

0.052 

0.050 

0.052 

0.049 

LOAD 

LB. 

3320 

2420 

2950 

2880 

3120 

STRESS 

PSI. 

65033 

46538 

59000 

55274 

63483 

STRESS 

MPA. 

448 

320 

406 

381 

437 

COND 

0 

0 

0 

0 

0 

6 

AAAAlpiJlAAAl 

1.002 

4 A A A AlAwWw A 7 

0.052 

2770 

lAAAAAAAAAA/ 

53162 

366 

0 

7 

1.001 

0.051 

3170 

62094 

428 

0 

8 

0.999 

0.051 

2650 

52012 

358 

0 

9 

1.001 

0.052 

2810 

53984 

372 



1.003 

0.051 

3250 

63534 

438 



M He Mt*r Mr M rle k 1r M i rM i rH (1rk* rH r M HrMe1ek1rHr M r kAA i r k* 


11 

1.001 



47795 

329 

0 

12 

0.999 



63396 

437 

0 

13 

1.000 



56862 

392 

0 

14 

1.001 



56805 

391 

0 

15 

1.002 


^R ; : 

51627 

355 

0 


M eMHHrMr1rMrHrMt i tMc*rHrk*AiArMrHe1rHtirA*ir M ricM H i t * ic k* *A ’irk^^ 


16 

0.999 

0.049 

mmm 

61694 

425 

0 

17 

1.000 


mSSm 

56326 

388 

0 

18 

1.000 

0.052 

EH 

53269 

367 

0 

19 

0.995 

0.051 

mSSm 

67198 

463 

0 

20 

1.001 

0.048 


55777 

384 

0 


irMr le1clt M > rkA - k A k i rkMrki^A r klt'IrhMcIckMrirMtiri r li'Mt'iririrtrk'kir A ' kA ' k A"A ' A kA ’ A A M rHcMrkirkirtrl r le 


21 

1.000 



52000 

358 

0 

22 

1.000 



61153 

421 

0 

23 

0.998 

0.052 


50100 

345 

0 

24 

0.999 

0.050 

2410 

48248 

332 

0 

25 

1.000 

0.049 

2700 

55102 

379 

0 


irkirlrltirirtrfrirlr k f r k A"A i8r A"A " i ir A '' A ' A"A"A ' k A rk irkAeAAirAArMrtrkArlrlrkAi'trhk-lrkA rA"k ~ kA ' A A A A A ~ A ' A irtrlrirte ic k 


26 

1.000 


3050 

58653 

404 

0 

27 

1.000 


l^vtl 

50566 

348 

0 

28 

0.999 


tllm 

64770 

446 


29 

0.999 


3130 

62415 

430 


30 

0.999 

0.049 

_ * i k • k..k^k_.k„k 

WwWwwl 

61285 

422 

0 



t A A A A A A A^ K4 A A 

KTOOrJTfT 

AAAAAAAAAAAAAAAA 

XTOOOTK It M XX KTtTTT* «« 

31 

1.001 



47991 

330 

0 

32 

1.001 


K> • J 

59555 

410 


33 

0.999 


i'il 

60060 

414 

^■1 

34 

1.000 


2960 

56923 

392 


35 

1.001 


3060 

61138 

421 

HHR 


AAA AT" A A A A A A A A A A A A 

■wifwinnr 

^ ^ ^ ^ M M 

36 

1.001 



58403 



37 

1.002 


3170 

60839 

419 


38 

1.001 



57985 

399 

0 

39 




60000 

413 

0 

40 

1.000 

0.050 

Hirkirkirk-HrHrk 


56800 

391 

0 

irHrkirHrMrk 











NARHCO TASK 4 8PLY CROSSPLY TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

HP A. 


41 

1.001 

0.050 

2670 

53346 

367 

0 

42 

1.001 

0.052 

3170 

60900 

419 

0 

43 

1.002 

0.050 

3100 

61876 

426 

0 

44 

0.999 

0.051 

2970 

58293 

401 

0 

45 

1.000 

0.048 

3010 

62708 

432 

0 







AAAAAAAAa 

46 

1.001 

0.048 

2960 

61605 

424 

0 

47 

1.000 

0.049 

2510 

51224 

353 

0 

48 

1.000 

0.049 

3000 

61224 

422 

0 

49 

1.002 

0.047 

3360 

71346 

491 

0 

50 

1.001 

0.049 

3110 

63405 

437 

0 

yrfrfrkyrfrKycvTK 


^ r» rl A #4 A #4 Wf J 

rwin\"wii W'A"A"/ 



'^yrfrwrKvrfrk'‘p, 

51 

0.999 

0.049 

3200 

65371 

450 

0 

52 

1.001 

0.046 

2770 

60157 

414 

0 

53 

1.004 

0.049 

2850 

57931 

399 

0 

54 

1.000 

0.047 

2940 

62553 

431 

0 

55 

1.000 

-t— *— i-t— «-i— 

0.051 

t t *_i 

3030 

59411 

409 

0 

ior»or>r>riorK?r»«^?r»% « « #oorK7r>r>«TrK”»rjr?o«^if-i«^T«-K->fwww?orK7r>«Tr>% »?% #%« « 

56 

1.000 

0.050 

3330 

66600 

459 

0 

57 

1.002 

0.047 

2960 

62853 

433 

0 

58 

1.002 

0.047 

3090 

65613 

452 

0 

59 

1.001 

0.051 

3160 

61898 

426 

0 

60 

1.002 

0.049 

2800 

57028 

393 

0 

iosno«w 


% ^4 ^4 1 


% A w% 



61 

1.001 

0.051 

2540 

49754 

343 

0 

62 

1.001 

0.050 

3380 

67532 

465 

0 

63 

1.003 

0.047 

2620 

55577 

383 

0 

64 

1.003 

0.050 

2600 

51844 

357 

0 

65 

1.002 

0.051 

3200 

62619 

431 

0 




Table C18^ 


NABMCO TASK 4 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

NO. 


WIDTH 

IN. 


THICK 

IN. 


STRESS 

PSI. 


STRESS 

MPA. 


0.502 

0.501 

0.500 

0.501 

0.500 


0.048 

0.051 

0.052 

0.052 

0.053 


180112 

0 

168846 

199600 

172830 


0.500 

0.501 

0.501 

0.500 

0.501 


0.047 

4050 

172340 

1188 

0.050 

5160 

205988 

1420 

0.051 

4560 

178466 

1230 

0.053 

4880 

184150 

1269 

0.053 

5110 

192445 

1326 

0.050 

4580 

186558 

AAAAAAAAAAAAAAA 

1286 

0.053 

4790 

180754 

1246 

0.054 

4160 

154074 

1062 

0.053 

4200 

159127 

1097 

0.053 

4420 

» ■■ ■ e i >- l . 1 i 

166459 

1147 

TTkTCiCTrifTCfrfrkTtTri 

0.052 

4520 

173846 

#% #1 A"A'« A A A « A 

1198 

0.046 

4010 

173999 

1199 

0.053 

4990 

188301 

1298 

0.054 

4670 

173309 

1194 

0.051 

4820 

189019 

1303 










»ARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.500 

0.049 

4740 

193469 

1333 

0 

42 

0.500 

0.050 

5500 

220000 

1516 

0 

43 

0.500 

0.049 

5020 

204897 

1412 

0 

44 

0.500 

0.049 

5140 

209795 

1446 

0 

45 

0.501 

0.051 

5400 

211342 

1457 

0 




46 

47 

48 

49 

50 

0.500 

0.500 

0.500 

0.500 

0.500 

0,052 

0.053 

0.052 

0.053 

0.051 

5020 

5240 

4340 

5100 

4440 

193076 

197735 

166923 

192452 

174117 

1331 

1363 

1150 

1326 

1200 

0 

0 

0 

0 

0 

51 

0.500 

0.047 

4460 

189787 

1308 

0 

52 

0.499 

0.052 

4620 

178048 

1227 

0 

53 

0.500 

0.052 

4530 

174230 

1201 

0 

54 

0.500 

0.045 

4180 

185777 

1280 

0 

55 

0.500 

0.053 

4100 

154716 

1066 

0 

***■*■» A'A-*i 


1 ■ • • ■ 1 4 • i t ,.t_< 

oooocw 



«_« . !■> » i * « 

^‘rKynprfrprirprPC 

irMrHrPrk'k 


56 

0.499 

0.048 

4150 

173263 

1194 

0 

57 

0.500 

0.051 

4950 

194117 

1338 

0 

58 

0.500 

0.053 

5260 

198490 

1368 

0 

59 

0.500 

0.053 

4350 

164150 

1131 

0 

60 

0.498 

0.051 

4870 

191747 

1322 

0 


irkic Hrk ' k ' 9 r k ' iri r k ieif irk 


61 

0.499 

0.048 

4800 

200400 

1381 

0 

62 

0.500 

0,047 

3720 

158297 

1091 

0 

63 

0.500 

0.054 

5150 

190740 

1315 

0 

64 

0.501 

0.053 

4110 

154784 

1067 

0 

65 

0.500 

0.053 

4920 

185660 

1280 

0 


66 

67 

68 

69 

70 

t^RTwCVrKTt VT^OhP 

0.500 

0.500 

0.499 

0.502 

0.498 

0.051 

C.044 

0.050 

0.052 

0.052 

,« ..h ,4, ,1 

5310 

4260 

4510 

4640 

4690 

rthHnWHHHHHWr 

208235 

193636 

180761 

177750 

181109 

1435 

1335 

1246 

1225 

1248 

>■■■1 R l.t fc • . 

wTTKiKvrFrpnpc 

0 

0 

0 

0 

0 

71 

0.500 

ToTRnfriw 

0.052 

InfinWrWnfn^iW 

4850 

t w w wIR 

186538 

1286 

0 

72 

0.499 

0.051 

5050 

198436 

1368 

0 

73 

0.499 

0.040 

3380 

169338 

1167 

0 

74 

0.499 

0.052 

5020 

193463 

1333 

0 

75 

0.499 

0.051 

4800 

188612 

1300 

0 




76 

0.500 

0.051 

4990 

195686 

1349 

0 

77 

0.499 

0.052 

5220 

201171 

1387 

0 

78 

0.499 

0.049 

4720 

193039 

1331 

0 

79 

0.000 

0.000 

0 

0 

0 

3 

80 

0.000 

0.000 

0 

0 

0 

3 


Mr k^l r kiHHfitirHl rM ti r kil r ^t ki riH^rH^r A '^^l^tir ^^ A '<t ^ A* A 


Cl 8-2 


NARHCO TASK 4 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.499 

0.053 

4580 

173176 

1194 

0 

82 

0.499 

0.051 

4640 

182325 

1257 

0 

83 

0.500 

0.052 

5210 

200384 

1381 

0 

84 

0.499 

0.044 

3580 

163053 

1124 

0 

85 

0.501 

0.051 

4530 

177292 

1222 

0 




Mwwww wwArl 

WTHT A PTA A PTA A A 


^ A A A H W A 

86 

0.500 

0.053 

4400 

166037 

1144 

0 

87 

0.501 

0.053 

4870 

183406 

1264 

0 

88 

0.500 

0.053 

3830 

144528 

996 

0 

89 

0.499 

0.049 

4940 

202036 

1393 

0 

90 

0.499 

0.043 

3030 

141212 

973 

0 



Aw A A A A A A A 

J* Jlft W A A • 

>iAAAAAAAAAA#vA 

AAAAAAAAAAAA 


91 

0.500 

0.049 

4620 

188571 

1300 

0 

92 

0.500 

0.050 

4440 

177600 

1224 

0 

93 

0.501 

0.051 

4080 

159680 

1100 

0 

94 

0.499 

0.049 

5190 

212261 

1463 

0 

95 

0.499 

0.043 

3010 

140280 

967 

0 

ft.ft_ft_»-ft.ft-ft 




TyrprwfrfirprKvn 

AAAAAAAAAAAAA 

IAAAAAmmAAAAA 

frprRrfcirKK 

96 

0.500 

0.048 

4970 

207083 

1427 

0 

97 

0.502 

0.049 

4890 

198796 

1370 

0 

98 

0.502 

0.051 

4950 

193344 

1333 

0 

99 

0.502 

0.050 

4840 

192828 

1329 

0 

100 

0.501 

1 ft ft, ft_ft ft i- ■ 8 i--i 

0.050 

5020 

200399 

1381 

0 







W A' A » WVi A 

101 

0.500 

0.048 

4860 

202500 

1396 

0 

102 

0.500 

0.050 

4810 

192400 

1326 

0 

103 

0.503 

0.050 

4310 

171371 

1181 

0 

104 

0.501 

0.050 

5270 

210379 

1450 

0 

105 

0.500 

0.050 

4890 

195600 

1348 

0 

A WWW w A A AmA i 




ATR 9t ft W K MwTK a m Ml 

AAAAHRAAAAAAA 

yrtrwwwfTK 

106 

0.499 

0.038 

3140 

165594 

1141 

0 

107 

0.500 

0.051 

4350 

170588 

1176 

0 

108 

0.499 

0.051 

5300 

208259 

1435 

0 

109 

0.501 

0.050 

5000 

199600 

1376 

0 

no 

0.498 

0.049 

5370 

220063 

1517 

0 


.ft ft.. ft .ft . -ft-. ft ., ft ft ft . ft 






A WW A n W W NfW 


A wwiprw AAA M < 


AAAAAAAAA AHA A i 

WWW WWW W WWnW ww>« 

1 A A A A A A A 

111 

0.499 

0.045 

4650 

207080 

1427 

0 

112 

0.500 

0.052 

4510 

173461 

1196 

0 

113 

0.499 

0.053 

4220 

159564 

1100 

0 

114 

0.500 

0.053 

4860 

183396 

1264 

0 

115 

0.500 

0.052 

5080 

195384 

1347 

0 


A A k* k k ' kk * kkh A* i lr A*l r t kk k H Hr k lr M k 1i * kM » »■ * k kh k kk kk 


116 

0.500 

C.052 

4540 

174615 

1203 

0 

117 

0.501 

0.044 

3750 

170114 

1172 

0 

118 

0.500 

0.052 

4790 

184230 

1270 

0 

119 

0.500 

0.055 

4970 

180727 

1246 

0 

120 

0.501 

0.052 

5100 

195762 

1349 

0 


A k i r k i r k* » * A A » M t M r lek AAA A A A A *A A j H>- « r * Ar*Anlr»<r i r i t*ArA^ A A r» A I r M r M r kI rk-Hrtr I ctHi 


C18-3 


NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

NO. 

121 

122 

123 

124 

125 

WIDTH 

IN. 

0.499 

0.500 

0.500 

0.499 

0.499 

THICK 

IN. 

0.052 

0.051 

0.050 

0.052 

0.052 

LOAD 

LB. 

5200 

4680 

4320 

4260 

4550 

STRESS 

PSI. 

200400 

183529 

172800 

164174 

175350 

STRESS 

MPA. 

1381 

1265 

1191 

1131 

1209 

COND 

0 

0 

0 

0 

0 

126 

SHHHHHHHHH 

0.488 

0.054 

4410 

167349 

1153 

0 

127 

0.499 

0.053 

4460 

168639 

1162 

0 

128 

0.500 

0.048 

4080 

170000 

1172 

0 

129 

0.500 

0.051 

4570 

179215 

1235 

0 

130 

0.500 

0.053 

4950 

186792 

1287 

0 


•Hricitfrirk iHnflnHr A 


131 

132 

133 

134 

135 

hSnflnfinWnftnW 

0.500 

0.500 

0.499 

0.503 

0.504 

0.052 

0.054 

0.053 

0.049 

0.050 

5200 

5040 

4900 

4920 

5240 

200000 

186666 

185276 

199618 

207936 

-ft A .ft. ft..ft .ft ft ft ft ft ft 

1378 

1287 

1277 

1376 

1433 

0 

0 

0 

0 

0 

136 

ncwiririrwiririo 

0.506 

0.048 

ocior»riciri(nrT 

5290 

f #ft mW #% ift 

217803 

"WWVV W W Klf V 

1501 

0 

137 

0.504 

0.050 

5580 

221428 

1520 

0 

138 

0.504 

0.049 

5325 

215621 

1486 

0 

139 

0.502 

0.043 

4175 

193412 

1333 

0 

140 

0.505 

0.050 

5715 

226336 

1560 

0 


Vr iHHHHit A ' i k iritii M tit i k 'kit Mr kih' k A"A"A r‘Ar: fr A A; A 


141 

0.502 

0.051 

5350 

208968 

1440 

0 

142 

0.5^5 

0.049 

5220 

210951 

1454 

0 

143 

0.000 

0.000 

0 

0 

0 

3 

144 

0.502 

0.043 

4650 

215417 

1485 

0 

145 

0.504 

0.041 

3985 

192847 

1329 

0 




146 

0 >03 

0.049 

5500 

223150 

1538 

0 

147 

0.504 

0.051 

5300 

206193 

1421 

0 

148 

0.504 

0.C50 

5810 

230555 

1589 

0 

149 

0.504 

0.049 

4840 

195983 

1351 

0 

150 

0.498 

0.043 

3790 

176987 

1220 

0 




151 

0.505 

0.048 

5040 

207920 

1433 

0 

152 

0.501 

0.049 

5250 

213857 

1474 

0 

153 

0.503 

0.049 

5295 

214833 

1481 

0 

154 

0.502 

0.050 

5670 

225896 

1557 

0 

155 

0.503 

0.050 

5345 

212524 

1465 

0 


^HirM r ki r Mt kM* irk’ki rMi^ 'k ^'k irk4rirMrit *M tHrirkir ^ ^ 


156 

0.501 

0.049 

4870 

198378 

1367 

0 

157 

0.500 

0.053 

4605 

173773 

1198 

0 

158 

0.500 

0.052 

4710 

181153 

1249 

0 

159 

0.500 

0.051 

4885 

191568 

1320 

0 

160 

0.500 

0.054 

5110 ' 

189259 

1304 

0 


k * » A * M k A » » » < T^ t *^Nf*THH I nlH K Tln fc T>rT(HHHHHH^^>nHHHH^ 


C18-4 


NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


161 

0.499 

0.047 

4265 

181853 

1253 

0 

162 

0.500 

0.051 

5070 

198823 

1370 

0 

163 

0.498 

0.053 

4730 

179207 

1235 

0 

164 

0.500 

0.052 

4930 

189615 

1307 

0 

165 

0.5C0 

0.051 

4385 

171960 

1185 

0 




166 

0.498 

0.048 

4925 

206032 

1420 

0 

167 

0.497 

0.050 

4600 

185110 

1276 

0 

168 

0.499 

0.052 

5535 

213311 

1470 

0 

169 

0.500 

0.051 

5060 

198431 

1368 

0 

170 

0.500 

0.053 

4955 

186981 

1289 

0 



171 

0.49b 

0.050 

4625 

185742 

1280 

0 

172 

0.500 

0.046 

4100 

178260 

1229 

0 

173 

0.500 

0.050 

5325 

213000 

1468 

0 

174 

0.499 

0.050 

5005 

200601 

1383 

0 

175 

0.500 

0.051 

5220 

204705 

1411 

0 

TooTKiOonr 


w A WW « « A 

^ciflr^nftnWWWnBf 


LAAAAaAAAAAAA 


176 

0.500 

0.053 

4565 

172264 

1187 

0 

177 

0.502 

0.043 

4345 

201287 

1387 

0 

178 

0.503 

0.052 

5355 

204733 

1411 

0 

179 

0.503 

0.051 

4995 

194714 

1342 

0 

180 

0.502 

0.050 

5210 

207569 

1431 

0 








181 

0.503 

0.049 

5440 

220716 

1521 

0 

182 

0.503 

0.043 

3665 

169448 

1168 

0 

183 

0.503 

0.050 

5270 

209542 

1444 

0 

184 

0.503 

0.051 

4895 

190815 

1315 

0 

185 

0.503 

0.053 

5040 

189054 

1303 

0 



lAAAAAAAAAAAA 

A A A A A A A 

186 

0.503 

0.050 

5125 

203777 

1405 

0 

187 

0.504 

0.048 

5350 

221147 

1524 

0 

188 

0.503 

0.050 

4855 

193041 

1331 

0 

189 

0.502 

0.052 

5355 

205140 

1414 

0 

190 

0.504 

0.052 

4365 

166552 

1148 

0 

1c w irwwwHf 7« 


WIcIrWirNflfWirVIW 


. V4 mm mm^mTK H W J 

IiAAAAAmAAAAAA 


191 

0.504 

0.050 

5380 

213492 

1472 

0 

192 

0.504 

0.047 

5565 

234929 

1619 

0 

193 

0.502 

0.044 

4050 

183357 

1264 

0 

194 

0.501 

0.051 

5345 

209189 

1442 

0 

195 

kkithk-Hri 

0.504 

rMMrMrMHHrk 

0.052 

'kkirkirkitMiirk 

5400 

206043 

1420 

0 


196 

0.504 

0.050 

4955 

196626 

1355 

0 

197 

0.504 

0.050 

5300 

210317 

1450 

0 

198 

0.504 

0.044 

4745 

213970 

1475 

0 
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Table C19 


NABMCO TASK A 12PLY UNIDIRECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

load 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.000 

0.000 

0 

0 

0 

2 

2 

0.499 

0.073 

7330 

201224 

1387 

0 

3 

0.495 

0.075 

7910 

213063 

1469 

0 

4 

0.499 

0.078 

7830 

201171 

1387 

0 

5 

■ «■«■■* « .1 

0.499 

rirkirirkirkiriri 

0.077 

^ickiiirMcirirlrl 

7250 

K. i ■ 1 -■ 1 - • 

f% J%f 

188o89 

1301 

0 

6 

0.495 

0.071 

6250 

177834 

1226 

0 

7 

0.499 

0.071 

6180 

174433 

1202 

0 

8 

0.500 

0.073 

7750 

212328 

1464 

0 

9 

0.500 

0.075 

7220 

192533 

1327 

0 

10 

0.500 

0.075 

7670 

204533 

1410 

0 




11 

0.498 

0.074 

7430 

201617 

1390 

0 

12 

0.500 

0.071 

6600 

185915 

1281 

0 

13 

0.501 

0.073 

7280 

199053 

1372 

0 

14 

0.501 

0.072 

7690 

213184 

1469 

0 

15 

0.501 

0.074 

8330 

224685 

1549 

0 

t -i — t 

rkicirkidririrki 

^rirkic^rk'kirfrki 

riririHririrHH 


WHHHHHHHWWr 

wtAtWVv , • rOf Vr 

16 

0.500 

0.071 

7360 

207323 

1429 

0 

17 

0.501 

0.065 

5930 

182097 

1255 

0 

18 

0.000 

0.000 

0 

0 

0 

2 

19 

0.000 

0.000 

0 

0 

0 

2 

20 

- _ 1 _ 1 ■ 1 ^ II - _ »_ji 

0.500 

HWrAjHWHWWrt 

0.071 

'rkirieirlcirHriti 

7730 

217746 

1501 

0 

21 

0.496 

0.071 

7070 

200761 

w\ r\ f\ O O ^ O r% 

1384 

0 

22 

0.500 

0.065 

6500 

200000 

1378 

c 

23 

0.000 

0.000 

0 

0 

0 

2 

24 

0.500 

0.071 

6420 

180845 

1246 

0 

25 

■kitMrHrHriri 

0.500 

0.071 

l .i- 1 -- -■ 

7190 

vTflT#v #1 vo^nf 

202535 

1396 

icifidtirk-k’kirk'k 

0 

26 

0.500 

0.075 

7100 

189333 

1305 

0 

27 

0.501 

0.072 

7220 

200155 

1380 

0 

28 

0.499 

0.069 

721*0 

210275 

1449 

0 

29 

0.000 

0.000 

0 

0 

0 

2 

30 

0.498 

0.072 

7120 

198572 

1369 

0 


yeitirHrfrfrki 

31 

32 

33 

34 

35 

fWWnWVi #inR^ rOr 

0.000 

0.000 

0.498 

0.501 

0.499 

0.000 

0.000 

0.070 

0.071 

0.072 

r>ow 

0 

0 

7090 

6890 

7090 

rkirkrcHrHrHcif 

0 

0 

203384 

193697 

197339 

0 

0 

1402 

1335 

1360 

irirMeiriririe 

2 

2 

0 

0 

0 

fe..i lilt i..i. 

K H M H HK M K H K # 

tK .cfrfcprfcfcynn 




jCfrtrfCTCic^rff 

36 

0.000 

0.000 

0 

0 

0 

2 

37 

0.500 

0.072 

7600 

211111 

1455 

0 

38 

0.000 

0.000 

0 

0 

0 

2 

39 

0.499 

0.071 

7440 

209997 

1447 

0 

40 

leMrkMrtriri 

0.000 

Hrvf “ft- Miirk*irHri 

0.000 

0 

HHHHHrtHHH 

0 

^rkirHrkirMrHrk 

0 

2 


C19-1 


NABMCO TASK 4 12PLY UNIDISIECTIONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.502 

0.073 

6980 

190470 

1313 

0 

42 

0.000 

0.000 

0 

0 

0 

2 

43 

0.502 

0.071 

7700 

216037 

1489 

0 

44 

0.500 

0.075 

7430 

198133 

1366 

0 

45 

0.500 

0.075 

6920 

184533 

1272 

0 


46 

0.498 

0.077 

6400 

166901 

1150 

0 

47 

0.000 

0.000 

0 

0 

0 

2 

48 

0.000 

0.000 

0 

0 

0 

2 

49 

0.500 

0.075 

6930 

184800 

1274 

0 

50 

0.501 

0.074 

6720 

181259 

1249 

0 



CK'K'kTrfrfrk 

51 

0.500 

0.073 

6540 

179178 

1235 

0 

52 

0.500 

0.076 

7270 

191315 

1319 

0 

53 

0.500 

0.074 

6980 

188648 

1300 

0 

54 

0.498 

0.072 

6460 

180165 

1242 

0 

55 

0.495 

0.071 

7910 

225067 

1551 

0 


56 

0.500 

0.073 

6760 

185205 

1276 

0 

57 

0.500 

0.071 

7200 

202816 

1398 

0 

58 

0.501 

0.071 

7030 

197632 

1362 

0 

59 

0.500 

0.069 

7280 

211014 

1454 

0 

60 

0.500 

0.068 

6550 

192647 

1328 

0 


kirk-k-frkirk^k^ 

k-k-kick-kirk^ 

'rkkkkkkki 



^rkkkkkkrk 

61 

0.498 

0.070 

6930 

198795 

1370 

0 

62 

0.501 

0.072 

0 

0 

0 

2 

63 

0.500 

0.069 

6650 

192753 

1329 

0 

64 

0.501 

0.070 

7120 

203022 

1399 

0 

65 

'kkirSrirlrirk'Srk 

0.502 

0.050 

5405 

215338 

1484 

5 

66 

0.503 

0.069 

7110 

204857 

1412 

0 

67 

0.502 

0.073 

7830 

213665 

1473 

0 

68 

0.503 

0.072 

8335 

230146 

1586 

0 

69 

0.503 

0.071 

8435 

2.36188 

1628 

0 

70 

0.502 

0.064 

6255 

194689 

1342 

0 

« i • .• _* 

'k'inckitickickyf 

*kMrk'k'k*k'kicki% 

'i\rinnt% n ?> « 

kkkkk’kkin 

k'kkirkkk'frkk A 

fTnrKTRrTnRnFrRTprTrw^^ 

Hi Vf i% if TW ifTHT^ 

71 

0.504 

0.069 

7405 

212934 

1468 

0 

72 

0.504 

0.073 

8085 

219748 

1515 

0 

73 

0.504 

0.074 

7765 

208199 

1435 

0 

74 

0.503 

0.071 

8600 

240808 

1660 

0 

75 

0.503 

0.071 

7600 

1 V X 

212807 

kkkirkkkkirki 

1467 

0 

kkkirHrkk 

76 

0.504 

0.071 

6880 

192264 

1325 

0 

77 

0.504 

0.074 

8250 

221203 

1525 

0 

78 

0.502 

0.073 

7820 

213393 

1471 

0 

79 

0.502 

0.072 

7160 

198096 

1365 

0 

80 

VHHHHHHHWn* 

0.504 

:kk'kit'H(kirk’k^ 

0.070 

0 

kkirkkirkir 

0 

K A A H K it H H H K 1 

0 

kirhkhkhhhkkirkk 

1 


C19-2 


NASMCO TASK 4 12PLY UHlDIRECTtONAL TENSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.503 

0.066 

5575 

167931 

1157 

0 

82 

0.501 

0.073 

7860 

214912 

1481 

0 

83 

0.503 

0.077 

7815 

201776 

1391 

0 

84 

0.503 

0.076 

8060 

210840 

1453 

0 

85 

0.501 

0.072 

7945 

220253 

1518 

0 


86 

0.504 

0.073 

7575 

205887 

1419 

0 

87 

0.503 

0.074 

7095 

190613 

1314 

0 

88 

0.504 

0.072 

6825 

188078 

1296 

0 

89 

0.503 

0.073 

7695 

209564 

1444 

0 

90 

0.504 

0.072 

7905 

217840 

1502 

0 


• • « A A m . m * A 


• .•..•..A % i. • 

AAAAAA AAAAA 


AAAAAAAAAA 

^ W #% €\ §% #% 4% 9% 9% ~9^ ~9S W 9% 9% ^ 9^ #% 9% 9% 9S 

ycTrvrfrfrKVTTi 

^ 9% 9S 9S ft M ^ 9% 9\ 9^ 9\ 9% 9\ 9^ 9\ 9%' 9% 9% 9% 9% 9% 9% 

91 

0.505 

0.070 

7445 

210608 

1452 

0 

92 

0.503 

0.073 

7310 

199079 

1372 

0 

93 

0.505 

0.073 

7815 

211989 

1461 

0 

94 

0.503 

0.075 

7270 

192710 

1328 

0 

95 

0.505 

0.072 

7580 

208470 

1437 

0 


96 

0.503 

0.065 

7020 

214711 

1480 

0 

97 

0.503 

0.074 

8560 

176239 

1215 

0 

98 

0.504 

0.075 

8350 

220899 

1523 

0 

99 

0.504 

0.075 

7000 

185185 

1276 

0 

100 

irirlHticMrIrirA 

0.504 

0.075 

7480 

197883 

1364 

0 

<>— > .-t. 

101 

0.504 

0.074 

7290 

195463 

1347 

0 

102 

0.504 

0.072 

6825 

188078 

1296 

0 

103 

0.504 

0.072 

7020 

193452 

1333 

0 

104 

0.504 

0.075 

6945 

183730 

1266 

0 

105 

0.505 

0.075 

7415 

195775 

■ > -• • -f 

1349 

l-t ■■ ■_«__« 1 _i. 

0 

106 

0.503 

0.073 

6735 

183420 

1264 

0 

107 

0.503 

0.069 

7300 

210332 

1450 

0 

108 

0.505 

0.072 

7035 

193481 

1334 

0 

109 

0.504 

0.074 

7995 

214366 

1478 

0 

no 

0.505 

0.074 

7400 

198019 

1365 

0 

9^9% ^ r% A #% #\ F 


^ W A A A W A 

AnAHHirMH 

A A 9% 9% A^A i 


rT#V #% W 

111 

0.504 

0.075 

6855 

181349 

1250 

0 

112 

0.505 

0.075 

7135 

188382 

1298 

0 

113 

0.504 

0.072 

6955 

191661 

1321 

0 

114 

0.505 

0.074 

7370 

197217 

1359 

0 

115 

0.504 

0.076 

7580 

197890 

1364 

0 


116 

0.505 

0.075 

6865 

181254 

1249 

0 

117 

0.503 

0.076 

7560 

197760 

1363 

0 

118 

0.504 

0.073 

7400 

201130 

1386 

0 

119 

0.502 

0.076 

7870 

206280 

1422 

0 

120 

0.502 

<TRnRr>oorwTfr>fir 

0.078 

k'MrkirHcMrirki 

73f85 

186050 

'MrkirHeMrirk' 

1282 

0 

•itirMt'kirkirirk 


C19-3 


I 

NABMCO TASK 4 12PLT UNIDIRECTIONAL TENSION 


SPECIMEN 

NO. 

121 

122 

123 

124 

125 

WIDTH 

IN. 

0.503 

0.502 

0.500 

0.499 

0.504 

THICK 

IN. 

0.075 

0.075 

0.075 

0.076 

0.077 

LOAD 

LB. 

7055 

7300 

7765 

6935 

7475 

STRESS 

PSI. 

187011 

193891 

207066 

182865 

192614 

STRESS 

MPA. 

1289 

1336 

1427 

1260 

1328 

COND 

0 

0 

0 

0 

0 

126 

0.504 

cn « 4 #4 A A iV A J 

0.078 

7550 

%AAAAAAA iV A A J 

192053 

%AAAAAAAAAAJ 

1324 

i A A A A #* 

0 

127 

0.502 

0.076 

6160 

161459 

1113 

0 

128 

0.503 

0.073 

7905 

215283 

1484 

0 

129 

0.503 

0.068 

7050 

206116 

1421 

0 


Table C20 


NARMCO TASK 4 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.253 

0.048 

515 

42407 

292 

0 

2 

0.253 

0.048 

665 

54759 

377 

0 

3 

0.254 

0.047 

835 

69944 

482 

0 

4 

0.250 

0.047 

685 

58297 

401 

0 

5 

0.247 

■irkiciriririrkirlt 

0.049 

r^r^rSc^rScScfricSri 

785 

64859 

447 

0 

^ O #% ^ ^ ^ r\ ^ r\ 

6 

0.254 

0.049 

1 O ^ #% €% #% w% < 

615 

F% O ^ o o 

49413 

• w\ #% o w\ ^ o < 

340 

0 

7 

0.251 

0.050 

760 

60557 

417 

0 

8 

0.252 

0.049 

755 

61143 

421 

0 

9 

0.246 

0.049 

755 

62634 

431 

0 

10 

0.252 

0.048 

710 

58697 

t-i— t— »-■-« i. t -■ -«--t_t_i 

404 

0 


rx*rScfcyc*ci% ^rSrs 




4 #% i% #\ fii n i(^4 


n 

0.248 

0.049 

795 

65421 

451 

0 

12 

0.248 

0.050 

755 

60887 

419 

0 

13 

0.251 

0.049 

755 

61387 

423 

0 

14 

0.252 

0.050 

725 

57539 

396 

0 

15 

0.251 

0.048 

735 

61005 

420 

0 




16 

0.252 

0.047 

735 

62056 

427 

0 

17 

0.251 

0.049 

755 

61387 

423 

0 

18 

0.251 

0.050 

770 

61354 

423 

0 

19 

0.251 

0.049 

730 

59354 

409 

0 

20 

0.252 

0.048 

770 

63657 

438 

0 


21 

0.252 

0.047 

805 

67966 

468 

0 

22 

0.252 

0.048 

790 

65310 

450 

0 

23 

0.252 

0.047 

715 

60368 

416 

0 

24 

0.251 

0.047 

825 

69933 

482 

0 

25 

0.252 

0.047 

785 

66278 

A"A"A A H A irkirkici 

456 

rtWSrtWHHWHHWr 

0 

26 

0.252 

0.048 

875 

72337 

498 

0 

27 

0.253 

0.047 

815 

68539 

472 

0 

28 

0.253 

0.046 

745 

64014 

441 

0 

29 

0.252 

0.047 

795 

67122 

462 

0 

30 

0.252 

ASHHHHHHhVjHb 

0.044 

rlrlrlrlrirMtMelt 

625 

56367 

•irHfirkir-Irlr-'rHri 

388 

0 

i ■ »,,» 4 > 8 

31 

0.252 

0.047 

700 

59101 

407 

0 

32 

0.252 

0.048 

830 

68617 

473 

0 

33 

0.252 

0.048 

715 

59110 

407 

0 

34 

0.252 

0.047 

785 

66278 

456 

0 

35 

0.252 

0.049 

830 

67217 

463 

0 

itickynrfryric 

ityrfcfcvrfr^ 

(CTonono^^ 



iTRfif tOv ITR A K W R 

"jWrWnWnWf 

36 

0.252 

0.048 

805 

66550 

458 

0 

37 

0.253 

0.047 

895 

75267 

518 

0 

38 

0.252 

0.046 

685 

59092 

407 

0 

39 

0.252 

0.047 

900 

75987 

523 

0 

40 

0.252 

0.047 

825 

69655 

480 

0 


IrMrlrirklrk Mt ' k lritlrkMt'ieiririrlcMtirkMti r ii r irirkMrlrMch^ hkH ' A A ' /rhH Ak JrkiHMrH r /rkir/rMr A ' Mrk 


C20-1 



NARHCO TASK 4 8PLY CROSSPLY COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


41 

0.252 

0.045 

770 

67901 

468 

0 

42 

0.253 

0.046 

760 

65303 

450 

0 

43 

0.253 

0.045 

785 

68950 

475 

0 

44 

0.251 

0.047 

825 

69933 

482 

0 

45 

0.253 

0.046 

730 

62725 

432 

ft..* « « • • • • • « . 

0 

'fCfnrsrPrfTx'. 

irfcycynnrfcicv^ 




vrprK*cfCTcfcyc7Cfn 


46 

0.252 

0.047 

810 

68389 

471 

0 

47 

0.252 

0.047 

785 

66278 

456 

0 

48 

0.253 

0.045 

760 

6675U 

460 

J 

49 

0.252 

0.046 

815 

70307 

484 

0 

50 

0.252 

0.046 

855 

73757 

508 

0 

iCVCyCfCKrCiCK 

iriHricicirkirirk 

#% r% ^ M ^ A ^ M ^ ^ 

rfcfrirfrkirkk 

k'lctf'tck'k'kk^ 'AnWlr 


51 

0.252 

0.040 

625 

62003 

427 

0 

52 

0.253 

0.040 

665 

65711 

453 

0 

53 

0.252 

0.042 

775 

73223 

504 

0 

54 

0.252 

0.045 

805 

70987 

489 

0 

55 

0.253 

0.047 

730 

61390 

423 

0 

yCKyrsCfCVrCfS 

'kk'k'k'k’k^ 

Tnorsno^ 

^ fs ^ ^^*#k AAA 


"kW A Aw AAA? 

fcAAA^AAAA 

56 

0.252 

0.046 

830 

71601 

493 

0 

57 

0.252 

0.046 

900 

77639 

535 

0 

58 

0.252 

0.047 

830 

70077 

483 

0 

59 

0.251 

0.046 

855 

74051 

510 

0 

60 

0.253 

0.046 

795 

68310 

470 

0 



61 

0.251 

0.046 

785 

67988 

468 

0 

62 

0.252 

0.048 

915 

75644 

521 

0 

63 

0.252 

0.047 

850 

71766 

494 

0 

64 

0.252 

0.045 

920 

81128 

559 

0 

65 

0.252 

0.047 

785 

66278 

456 

0 

66 

0.252 

0.045 

725 

63932 

440 

0 

67 

0.252 

0.046 

885 

76345 

526 

0 

68 

0.252 

0.046 

860 

74189 

511 

0 

69 

0.251 

0.043 

775 

71805 

495 

0 

70 

0.252 

0.043 

625 

< 

57678 

397 

0 


TyrfTSfyrfrfc^ 

A A #% TWTR 



k'kk'kirk'frfrfc 

71 

0.252 

0.045 

910 

80246 

553 

0 

72 

0.252 

0.048 

870 

71924 

495 

0 

73 

0.252 

0.047 

760 

64167 

442 

0 

74 

0.253 

0.042 

690 

64935 

447 

0 

75 

0.253 

0.048 

0 

0 

0 

1 


' Hr kirM ck ic' k ' k ir k Ms ' k i H r k i rk ' kirk irk'kirkirf^^ 


76 

0.252 

0.047 

875 

73877 

509 

0 

77 

0.252 

0.047 

905 

76409 

526 

0 

78 

0.252 

0.046 

965 

83247 

573 

0 

79 

0.252 

0.047 

875 

73877 

509 

0 

80 

VHHHHHHHHH 

0.252 

0.047 

\rkkkk^HrMrHc 

945 

ifirkirkirHrk 

79787 

550 

kirkkk-HrHckk 

0 

kirHHrHck 


C20-2 


NARMCO TASK A 8PLY CROSSPLY COHPRESSION 


SPECIMEN 

WIDTH 

nilCK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.253 

0.044 

785 

70517 

486 

0 

82 

0.253 

0.042 

830 

78110 

538 

0 

83 

0.247 

0.045 

740 

66576 

459 

0 

84 

0.252 

0.046 

855 

73757 

508 

0 

85 

0.253 

0.046 

900 

77332 

533 

0 


A A A A A A A A A kM rMrHrkirk 


86 

0.252 

0.048 

975 

80605 

555 

0 

87 

0.252 

0.048 

525 

43402 

299 

0 

88 

0.252 

0.049 

435 

35228 

242 

0 

89 

0.253 

0.049 

845 

68161 

469 

0 

90 

0.254 

0.049 

770 

61867 

426 

0 

ITTOOnOTKlOi K H VI lOCTCTOOTH M n M H HKK4«MKKM lOnOOTH 

91 

0.252 

0.050 

740 

58730 

404 

0 

92 

0.252 

0.048 

545 

45056 

310 

0 

93 

0.252 

0.047 

735 

62056 

427 

0 

94 

0.252 

0.049 

620 

50210 

346 

0 

95 

0.253 

0.046 

WHHWrtbHWr** 

865 

********* 

74325 

***********/ 

512 

Hlr********* 

0 


96 

0.252 

0.048 

790 

65310 

450 

0 

97 

0.252 

0.048 

930 

76884 

530 

0 

98 

0.252 

0.048 

855 

70684 

487 

0 

99 

0.252 

0.047 

605 

51080 

352 

0 

100 

0,252 

0.047 

820 

69233 

477 

0 

101 

nwiioooo^ 

0.252 

0.048 

855 

70684 

487 

A A A A ^ A A 

0 

102 

0.252 

0.048 

960 

79365 

547 

0 

103 

0.252 

0.047 

805 

67966 

468 

0 

104 

0.253 

0.046 

835 

71747 

494 

0 

105 

0.250 

0.049 

925 

75510 

520 

0 




106 

0.250 

0.049 

785 

64081 

441 

0 

107 

0.250 

0.049 

775 

63265 

436 

0 

108 

0.249 

0.049 

750 

61470 

423 

0 

109 

0.250 

0.049 

690 

56326 

388 

0 

no 

0.250 

0.049 

660 

53877 

371 

0 




111 

0.250 

0.049 

25 

67346 

464 

0 

112 

0.250 

0.049 

50 

69387 

478 

0 

113 

0.250 

0.047 

625 

70212 

484 

0 

114 

0.251 

0.047 

555 

47045 

324 

0 

115 

0.250 

0.046 

445 

38695 

266 

0 




116 

0.251 

0.047 

825 

69933 

482 

0 

117 

0.251 

0.049 

755 

61387 

423 

0 

118 

0.251 

0.048 

875 

72626 

500 

0 

119 

0.250 

0.047 

840 

71489 

492 

0 

120 

0.249 

0.047 

690 

58959 

406 

0 


A nUnUr i ^ Vh \ ' iflrSH H Tl HH HNr A nlWhV A ' k A H hHr A A k ^fif i ir H rkirkiHt k k ir i rk' k is'kir k i^ 


C20-3 



NAKMCO TASK 4 8PLY CROSSPLY COHPPISSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.249 

0.048 

855 

71536 

493 

0 

122 

0.248 

0.048 

745 

62584 

431 

0 

123 

0.253 

0.049 

750 

60498 

417 

0 

124 

0.249 

0.048 

795 

66516 

458 

0 

125 

0.249 

0.049 

795 

65158 

449 

0 




126 0.252 0.047 

127 0.252 0.047 


710 59945 413 

845 71344 491 


0 

0 


Table C21 


NABMCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


1 

0.245 

0.075 

2470 

134421 

926 

0 

2 

0.000 

0.000 

0 

0 

0 

3 

3 

0.244 

0.073 

2605 

146249 

1008 

0 

4 

0.000 

0.000 

0 

0 

0 

3 

5 

0.244 

-WL.JLJLfcCJl*JL. 

0.070 

2160 
•-* « ft i 

126463 

871 

0 


pnirTHfWT^TRnR^^ 


TfOOOOO^THnH 


i"<Anft'ipp PL ^ R 'Pf 'PTi^An 


6 

0.245 

mSm 


152617 

1052 

0 

7 

0.000 



0 

0 

3 

8 

0.000 

0.000 


0 

0 

3 

9 

0.245 



157299 

1084 

4 

10 

0.245 

0.065 

2025 

• -i,,ViVTA 

127158 

876 

4 

lOOrWTrnfoor 

n ^ A n A A A A A A A 

AAA 'A A A ^ 

WWtnHR 

r% AAAVCAAAAA# 



11 

0.248 

0.067 

2670 

160688 

1107 


12 


0.071 

2360 

136227 

939 

0 

13 

0.245 

0.073 

2510 

140341 

967 

0 

14 

0.247 

0.073 

2615 

145028 

999 

0 

15 

•irHrlrkirHc 

0.243 

0.073 

2575 

nJHHWWHWHi 

145160 

1000 

0 

16 

0.244 

0.071 

2620 

151235 

1042 

0 

17 

0.253 

0.072 

2650 

145476 

1003 

0 

18 

0.253 

0.071 

2300 

128040 

882 

0 

19 

0.247 

0 069 

2340 

137299 

946 


20 

■ 1 .1 t «_ t ■■ t -i .1. 

0.247 

t t 1 • * I..I k 

0.059 

2110 

144788 

998 

Wmm 

vCKvtyCKVrfTK 

lorjTJiorM^^ 

TCTOOr»TKTrirK'H~lOr»Or>OOr>0» ««»>»%*%»» K‘>rK>orw 

21 


0.066 

2470 

149696 

1032 

0 

22 



2815 

165588 

1141 

0 

23 




150277 

1036 

0 

24 

0.252 

0.070 

2375 

134637 

928 

0 

25 

0.247 

0.070 

2310 

133603 

921 

0 




26 

0.247 


2320 

130454 

899 

0 

27 

0.247 

0.071 

2440 

139134 

959 

0 

28 

0.247 

0.072 

2560 

143949 

992 

0 

29 

0.249 

0.072 

2620 

146140 

1007 

0 

30 

0.249 

0.072 

2635 

146976 

1013 

0 

■AttAnWfA iA/ A A A 

TOOOOOOTkT" 


AA A AA A AA A A J 

1 1)4 A n A A A~M A IK 

AAA A~A A A A A A A 


31 



2605 

148857 

1026 

0 

32 

0.250 

0.066 


126060 

869 

0 

33 

0.251 

0.071 

1970 

110543 

762 

0 

34 

0.250 

0.073 

2950 

161643 

1114 

0 

35 

0.247 

0.072 

». k •-» -k -• 

2740 

154071 

1062 

0 

AAAAAAAAA ATtE 


oonrppinnoc 



A ifc A At ATA a a a a a 


36 


0.073 

2650 

146969 

1013 

0 

37 

0.247 

0.073 

2575 

142809 

984 

0 

38 

0.251 

0.072 

2910 

161022 

1110 

0 

39 

0.252 

0.075 

2540 

134391 

926 

0 

40 

0.250 

0.071 

HHHHHHHe* 

2t45 

154647 

1066 

0 


C21-1 






NARHCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

NO. 

41 

42 

43 

44 

45 

WIDTH 

IN. 

0.249 

0.250 

0.250 

0.250 

0.251 

.1 • 1 t 1 t 1 « 

THICK 

IN. 

0.072 

0.067 

0.071 

0.072 

0.072 

LOAD 

LB. 

2755 

2705 

2270 

2405 

2320 

1 * t 

STRESS 

PSI. 

153670 

161492 

127887 

133611 

128375 

STRESS 

MPA. 

1059 

1113 

881 

921 

885 

COND 

0 

0 

0 

0 

0 

^ A ^ 

46 

^CfCfCyCiCyCiCfriCi 

0.251 

t7r^<*Snc*ciCKir^ 

0.072 

rfrK*cfC7rvrfCfrt 

2410 

133355 

919 

0 

47 

0.250 

0.072 

2305 

128055 

882 

0 

48 

0.250 

0.071 

2480 

139718 

963 

0 

49 

0.250 

0.071 

2345 

132112 

910 

0 

50 

0.250 

0.071 

2560 

144225 

994 

0 






51 

0.251 

0.070 

2545 

144849 

998 

0 

52 

0.252 

0.070 

2650 

150226 

1035 

0 

53 

0.251 

0.069 

2715 

156764 

1080 

0 

54 

0.252 

0.067 

2070 

122601 

845 

0 

55 

0.252 

0.068 

2045 

119339 

822 

4 




56 

57 

58 

59 

60 


0.252 

0.251 

0.250 

0.251 

0.251 




61 

62 

63 

64 

65 


0.252 

0.250 

0.250 

0.250 

0.250 


0.069 

2645 

152116 

1048 

4 

0.069 

2510 

144927 

999 

0 

0.070 

2485 

142000 

979 

o 

0.070 

2865 

163062 

1124 

0 

0.070 

2575 

146556 

1010 

0 

r*Vj rt 

0.070 

#% ^ ti o ^ ♦ 

2755 

i W M ^ ^ 

156179 

M «« nnAAnnA** 
1076 

0 

0.069 

2545 

147536 

1017 

0 

0.068 

2580 

151764 

1046 

0 

0.060 

1965 

131000 

903 

0 

0.072 

2825 

156944 

1082 

0 


-lirlrkMrfrHrirHrlrl^Irkis- M rMrirkirirlrk-k^^ 


66 

0.252 

0.072 

3160 

174162 

1200 

0 

67 

0.251 

0.072 

2945 

162959 

1123 

0 

68 

0.251 

0.072 

2670 

147742 

1018 

0 

69 

0.251 

0.073 

2950 

160999 

1110 

0 

70 

0.252 

0.073 

2815 

153022 

1055 

4 




71 

72 

73 

74 

75 

0.251 

0.251 

0.251 

0.252 

0.251 

0.073 

0.074 

0.074 

0.073 

0.074 

i 4_.i * 

2705 

2710 

2855 

2410 

2710 

, 147628 
145902 
153709 
131006 
145902 

1017 

1005 

1059 

903 

1005 

4 

0 

4 

4 

0 

76 

0.251 

4 H Kk M W ? 

0.074 

3010 

162054 

A KwTK M A K All A W 

1117 

AAA AlA AAA 

0 

77 

0.251 

0.074 

2845 

153171 

1056 

0 

78 

0.251 

0.074 

2855 

153709 

1059 

0 

79 

0.251 

0.074 

2765 

148864 

1026 

0 

80 

0.251 

0.074 

2810. 

151286 

1043 

0 

******»★»» 


kitirMiMtkirki 

HHHHHhHNr 



iHtMfirkirk 


C21-2 * 




NAKMCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


81 

0.251 

0.072 

2725 

150785 

1039 

0 

82 

0.251 

0.071 

2905 

163009 

1123 

0 

83 

0.252 

0.070 

2615 

148242 

1022 

0 

84 

0.252 

0.069 

2850 

163906 

1130 

0 

85 

0.252 

0.065 

2885 

176129 

1214 

« R..A ». i ft ft- • . A . 

0 






ftft Cft 


86 

0.251 

0.071 

2960 

166096 

1145 

0 

87 

0.251 

0.071 

2840 

159362 

1098 

0 

88 

0.251 

0.070 

2270 

129197 

890 

0 

89 

0.251 

0.071 

2675 

150103 

1034 

0 

90 

0.251 

0.070 

2600 

147979 

1020 

0 



'AArAaaaaaa 



A A A A A A A A~ A A 


91 

0.251 

0.069 

2640 

152433 

1051 

0 

92 

0.251 

0.070 

2745 

156232 

1077 

0 

93 

0.251 

0.070 

2725 

155093 

1069 

0 

94 

0.251 

0.070 

2545 

144849 

998 

0 

95 

0.251 

0.066 
-ft. ft .ft__ft -ft ft -i 

2865 

« A • - A A A 

172944 

1192 

0 

M H M H M rtw w 


nHrTcTrTOoooot 

rAr!Ar!Ar*JHl A M 


A A A A A A n A R A 

96 

0.251 

0.066 

2840 

171435 

1182 

0 

97 

0.251 

0.D68 

3040 

178111 

1228 

0 

98 

0.251 

0.070 

2940 

167330 

1153 

0 

99 

0.251 

0.071 

2565 

143931 

992 

0 

100 

0.251 

0.070 

2840 

1 _A_A^A.^m„l 

161639 

1114 

0 

-■ft ft_ft. ft-ft ft ft .ft ft.^ft. 

101 

0.251 

0.070 

2715 

154524 

1065 

0 

102 

0.251 

0.069 

2770 

159939 

1102 

0 

103 

0.251 

0.070 

2775 

157939 

1088 

0 

104 

0.251 

0.0/0 

2760 

157085 

1083 

0 

105 

0.250 

0.070 

2805 

160285 

1105 

0 

^R-ft-ft--ft- • R -ft ft ft ft 


A A A A A A A W i 

WnWnflnWrflnftriW 

» WTA Jl a iri a * 


^ A A A A A A^A A A 

MM^MRMRrTRTTV 

106 

0.251 

0.063 

2610 

165054 

1138 

0 

107 

0.252 

0.070 

2640 

149659 

1031 

0 

108 

0.251 

0.065 

2170 

133006 

917 

0 

109 

0.252 

0.065 

2345 

143162 

987 

0 

no 

• ft ft- ft ft ft 

0.252 

0.067 

2670 

158137 

1090 

0 

WYTHnM JTKWWW 

AAAAAAAm w 


KnA'RAARA A1 

\ ata aaaaaaaj 

lAAAAAAAAAil 

11 W A •« M A H R" 

111 

0.251 

0.068 

2610 

152917 

1054 

0 

112 

0.252 

0.068 

2670 

155812 

1074 

0 

113 

0.251 

0.068 

2715 

159069 

1096 

0 

114 

0.251 

0.070 

2970 

169038 

1165 

0 

115 

0.251 

0.069 

3000 

173220 

1194 

0 

R H A (TwrAPIB A A 


AAnAAAAAAAl 

AAAAAAAAAi 

A AlA WW A A A lAWy 

» A A A A A A A A A J 

IWRAAAAAAAA 

116 

0.252 

0.069 

2845 

163618 

1128 

0 

117 

0.251 

0.067 

2870 

170660 

1176 

0 

118 

0.251 

0.066 

2580 

155740 

1073 

4 

119 

0.252 

0.064 

2505 

155319 

1070 

0 

120 

0.251 

0.063 

2640 

166951 

1151 

0 


k k -Hr k ’ i ili Hr’IHHi* HHHt * »» » ** * » » <HH > * * » 
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NABMCO TASK 4 12PLY UNIDIBECTIONAL COMPRESSION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 

COND 

NO. 

IN. 

IN. 

LB. 

PSI. 

MPA. 


121 

0.251 

0.066 

2955 

178377 

1229 

0 

122 

0.251 

0.067 

2915 

173336 

1195 

0 

123 

0.251 

0.068 

2975 

174302 

1201 

0 

124 

0.251 

0.068 

2845 

166686 

1149 

0 

125 

0.251 

0.069 

2820 

162826 

1122 

0 


126 

0.251 

0.068 

2900 

169908 

1171 

0 

127 

0.251 

0.066 

2565 

154835 

1067 

0 

128 

0.252 

0.063 

2505 

157785 

1087 

0 

129 

0.251 

0.059 

2100 

141805 

977 

0 

130 

0.251 

0.042 

1395 

132327 

912 

5 

HrMrHHrHf 


C21-4 


TABLE C22 

HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PSI 

COND 

1 

.7795 

.2510 

.1405 

555 

11803 

0 

2 

.7795 

.2500 

.1420 

645 

13627 

0 

3 

.7800 

.2535 

.1350 

450 

9862 

0 

4 

.7800 

.2490 

.1450 

620 

12879 

0 

5 

.7815 

.2500* 

.1430 

610 

1********** 

12797 

0 

****** 

6 

.7820 

.2450 

.1485 

580 

11956 

0 

7 

.7810 

.2490 

.1430 

660 

13902 

0 

8 

.7805 

.2480 

.1445 

565 

11825 

0 

9 

.7810 

.2470 

.1445 

605 

12713 

0 

10 

.7805 

.2450 

.1420 

600 

12935 

0 


11 

.7805 

.2510 

.1435 

635 

13222 

0 

12 

.7800 

.2495 

.1425 

640 

13501 

0 

13 

.7810 

.2495 

.1430 

625 

13138 

0 

14 

.7810 

.2480 

.1405 

570 

12269 

0 

15 

.7800 

.2490 

.1465 

595 

12233 

0 

********************************************************************* 

16 

.7810 

.2520 

.1485 

630 

12626 

0 

17 

.7810 

.2510 

.1500 

685 

13645 

0 

18 

.7800 

.2470 

.1445 

600 

12608 

0 

19 

.7810 

.2520 

.1445 

615 

12667 

0 

20 

.7825 

.2510 

.1495 

670 

13391 

0 

********************************************************************* 

21 

.7830 

.2490 

.1525 

520 

10271 

0 

22 

.7815 

.2500 

.1470 

570 

11633 

0 

23 

.7825 

.2520 

.1490 

690 

13782 

0 

24 

.7805 

.2500 

.1365 

405 

8901 

0 

25 

.7815 

.2520 

l*********l 

.1460 

675 

*********** 

13760 

0 

****** 

9 

26 

.7805 

.2500 

.1460 

615 

12637 

0 

27 

.7810 

.2490 

.1490 

595 

12028 

0 

28 

.7815 

.2515 

.1475 

555 

11221 

0 

29 

.7805 

.2500 

.1480 

600 

12162 

0 

30 

.7805 

.2480 

.1370 

395 

8719 

************ 

0 

****** 

31 

.7800 

.2500 

.1425 

640 

13474 

0 

32 

.7800 

.2490 

.1465 

6C0 

12336 

0 

33 

.7800 

.2520 

.1425 

600 

12531 

0 

34 

.7805 

.2470 

.1435 

575 

12167 

0 

35 

.7815 

.2460 

.1475 

590 

12195 

0 

36 

.7805 

.2480 

.1480 

590 

12056 

0 

37 

.7815 

.2520 

.1480 

600 

12056 

0 

38 

.7810 

.2535 

.1440 

640 

13149 

0 

39 

.7810 

.2515 

.1410 

660 

13959 

0 

40 

.7810 

.2500 

.1435 

590 

12334 

0 


C22-1 





HERCULES 25-PLY UHIDIRECTIOMAL SHORT BEAM SHEAR 


SPECIMEN 

LENGTH 

wnyra 

THICK 

FAILURE 

ICAO 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

1.. s • 

PSI 

COND 

A1 

.7815 

.2450 

.1460 

575 

12056 

0 

42 

.7810 

.2490 

.1410 

595 

12710 

0 

43 

.7810 

.2523 

.1440 

690 

14233 

0 

44 

.7810 

.2500 

.1435 

580 

12125 

0 

45 

.7800 

.2510 

.1480 

590 

11912 

c 


46 

.7800 

.2500 

.1425 

635 

13368 

0 

47 

.7765 

.2520 

.1520 

655 

12825 

0 

48 

.7790 

.2510 

.1430 

540 

11284 

0 

49 

.7770 

.2520 

.1475 

700 

14124 

0 

50 

.7820 

.2500 

.1430 

635 

13322 

0 

********************************************************************* 

51 

.7800 

.2520 

.1445 

460 

9474 

0 

52 

.7810 

.2490 

.1430 

600 

12638 

0 

53 

.7805 

.2520 

.1420 

605 

12680 

0 

54 

.7810 

.2480 

.1435 

660 

1 09 

0 

55 

.7820 

.2515 

.1475 

585 

11827 

0 

********************************************************************* 

56 

.7810 

.2515 

.1415 

640 

13488 

0 

57 

.7800 

.2525 

.1435 

645 

13351 

0 

58 

.7795 

.2510 

.1425 

630 

13210 

0 

59 

.7805 

.2530 

.1445 

585 

12001 

0 

60 

.7815 

.2485 

.1445 

675 

14098 

0 


*********************************************************** 

61 

.7810 

.2470 

.1415 

675 

14485 

0 

62 

.7815 

.2480 

.1410 

645 

13620 

0 

63 

.7810 

.2470 

.1445 

590 

12398 

0 

64 

.7810 

.2500 

.1415 

570 

12035 

0 

65 

.7810 

.2510 

.1450 

700 

14425 

0 

66 

.7815 

iP H 

.2530 

.1440 

670 

13793 

0 

67 

.7810 

.2510 

.1475 

605 

12256 

0 

68 

.7800 

.2505 

.1440 

650 

13515 

0 

69 

.7810 

.2475 

.1455 

605 

12600 

0 

70 

.7820 

.2515 

.1440 

620 

12840 

0 

71 

1 9 M 9 P 

.7810 

.2510 

.1425 

675 

14154 

0 

72 

.7810 

.2470 

.1475 

660 

13587 

0 

73 

.7820 

.2520 

.1435 

610 

12651 

0 

74 

.7815 

.2520 

.1455 

660 

13500 

0 

75 

.7820 

.2530 

.1500 

575 

11364 

0 

76 

.7805 

.2415 

.1365 

390 

8873 

0 

77 

.7765 

.25r 

.1440 

650 

13434 

0 

78 

.7820 

.2510 

.1425 

695 

14573 

0 

79 

.6905 

.2495 

.1140 

405 

10679 

0 

80 

.6870 

.2515 

.1200 

430 

10686 

0 


•* A 


C22-2 



UERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COKD 

81 

.6895 

.2515 

.1200 

520 

12922 

0 

82 

.6890 

.2505 

.1205 

365 

9069 

0 

83 

.6880 

.2460 

.1170 

350 

9120 

0 

84 

.6875 

.2510 

.1190 

415 

10421 

0 

85 

.6900 

.2500 

.1200 

485 

12125 

O 

********************************************************************* 

86 

.6875 

.2455 

.1180 

390 

10097 

0 

87 

.6890 

.2505 

.1190 

410 

10316 

0 

88 

.6835 

.2500 

.1185 

370 

9367 

0 

89 

.6890 

.2460 

.1200 

405 

10290 

0 

90 

.6870 

.2445 

.1165 

390 

10269 

0 


91 

.6925 

.2510 

.1195 

390 

9752 

0 

92 

.6890 

.2510 

.1140 

425 

11140 

0 

93 

.6850 

.2505 

.1195 

490 

12277 

0 

94 

.6895 

.2470 

.1240 

425 

10407 

0 

95 

.6885 

.2460 

.1200 

400 

10163 

0 

********************************************************************* 

96 

.6920 

.2500 

.1240 

420 

10161 

0 

97 

.6870 

.2495 

.1220 

465 

11457 

0 

98 

.6875 

.2490 

.1190 

455 

11517 

0 

99 

.6910 

.2515 

.1170 

420 

10705 

0 

100 

.6870 

.2505 

.1195 

450 

11275 

0 


101 

.6910 

.2490 

.1205 

440 

10998 

0 

102 

.6875 

.2490 

.113<V 

375 

9996 

0 

103 

.6820 

.2500 

.1180 

425 

10805 

0 

104 

.6890 

.2500 

.1215 

440 

10864'' 

0 

105 

.6880 

.2500 

.1205 

425 

10581 

0 


106 

.6870 

.2490 

.1165 

455 

11764 

0 

107 

.6925 

.2515 

.1195 

415 

10356 

0 

108 

.6940 

.2505 

.1170 

350 

8956 

0 

109 

.6875 

.2505 

.1210 

465 

11506 

0 

110 

.6940 

.2525 

.1180 

420 

10572 

0 

********************************************************************* 

111 

.6880 

.2510 

.1200 

450 

11205 

0 

112 

.6910 

.2520 

.1190 

485 

12130 

0 

113 

.6885 

.2505 

.1225 

450 

10998 

0 

114 

.6875 

.2505 

.1185 

425 

10738 

0 

115 

.6875 

.2505 

.1235 

490 

11879 

0 


116 

.6880 

.2490 

.1190 

405 

10251 

0 

117 

.6885 

.2500 

.1140 

445 

11711 

0 

118 

.6915 

.2500 

.1125 

455 

12133 

0 

119 

.6875 

.2505 

.1205 

435 

10808 

0 

120 

.6890 

.2510 

.1195 

450 

11252 

0 





HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

121 

.6875 

.2510 

.1180 

375 

9496 

0 

122 

.6890 

.2515 

.1195 

400 

9982 

0 

123 

.6905 

.2510 

.1240 

450 

10844 

0 

124 

.6900 

.2505 

.1210 

435 

10767 

0 

125 

.6875 

.2485 

.1190 

400 

10145 

0 

********;ft************************A*i^** %*************★**************** 

126 

.6885 

.2505 

.1200 

505 

12600 

0 

127 

.6920 

.2485 

.1195 

435 

10986 

0 

128 

.6870 

.2520 

.1140 

380 

9921 

0 

129 

.6900 

.2500 

.1200 

465 

11625 

0 

130 

.6895 

.2505 

.1140 

375 

9849 

0 


131 

.6875 

.2500 

.1230 

430 

10488 

0 

132 

.6880 

.2495 

.1195 

460 

11571 

0 

133 

.6895 

.2510 

.1205 

400 

9919 

0 

134 

.6885 

.2510 

.1195 

470 

11752 

0 

135 

.6890 

.2500 

.1135 

395 

10441 

0 


136 

.6890 

.2505 

.1210 

435 

10764 

0 

137 

.6905 

.2515 

.1175 

400 

10152 

0 

138 

.6900 

.2485 

.1190 

485 

12301 

0 

139 

.6880 

.2510 

.1205 

470 

11655 

0 

140 

.6890 

.2465 

.1170 

385 

10012 

0 

********************************************************************** 

U1 

.6835 

.2455 

.1180 

385 

9968 

0 

142 

.6880 

.2505 

.1195 

500 

12527 

0 

143 

.6885 

.2510 

.1190 

425 

10672 

0 

144 

.6895 

.2505 

.1205 

445 

11057 

0 

145 

.6900 

.2505 

.1210 

465 

11506 

0 


146 

.6900 

.2500 

.1205 

410 

10207 

0 

147 

.6745 

.2500 

.1210 

400 

9917 

0 

148 

.6875 

.249 5 

.1180 

440 

11209 

0 

149 

.6930 

.2495 

.1180 

435 

11081 

0 

150 

.6910 

.2505 

.1170 

385 

9852 

0 

A***********************************************A****ii^*************** 

151 

.6875 

.2525 

.1180 

405 

10195 

0 

152 

.6895 

.2505 

.1205 

460 

11429 

0 

153 

.6960 

.2495 

.1175 

425 

10873 

0 

154 

.6860 

.2505 

.1220 

480 

11780 

0 

155 

.6875 

.2510 

.1210 

440 

10866 

0 


156 

.6890 

.2520 

.1240 

470 

11281 

0 

157 

.6895 

.2500 

.1185 

410 

10380 

0 

158 

.6890 

.2505 

.1210 

465 

11506 

0 

159 

.6900 

.2510 

.1200 

475 

11828 

0 

160 

.6940 

.2520 

.1220 

425 

10368 

0 


********************************************************************* 


C22-4 



T 


HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

161 

.6915 

.2505 

.1195 

515 

12903 

0 

162 

.6905 

.2490 

.1180 

410 

10466 

0 

163 

.6910 

.2490 

.1205 

445 

11123 

0 

164 

.6890 

.2505 

.1200 

465 

11602 

0 

165 

.6845 

.2500 

.1180 

435 

11059 

0 

***********************A********************************«**m********* 

166 

.6875 

.2495 

.1180 

350 

8916 

0 

167 

.6900 

.2465 

.1200 

420 

10649 

0 

168 

.6905 

.2535 

.1190 

425 

10566 

0 

169 

.6845 

.2500 

.1225 

405 

9918 

0 

170 

.6875 

.2490 

.1210 

465 

11575 

0 


171 

.6875 

.2510 

.1230 

490 

11904 

0 

172 

.6950 

.2500 

.1170 

420 

10769 

0 

173 

.6895 

.2475 

.1190 

460 

11714 

0 

174 

.6900 

.2510 

.1195 

420 

10592 

0 

175 

.6970 

.2495 

.1185 

435 

11035 

0 


176 

.6900 

.2500 

.1130 

370 

9823 

0 

177 

.6890 

.2505 

.1210 

465 

11506 

0 

178 

.6910 

.2500 

.1220 

405 

9959 

0 

179 

.6870 

.2495 

.1170 

410 

10534 

0 

180 

.6915 

.2480 

.1190 

385 

9784 

0 

************#r4t***ii^*************ir*4t*************************4t********* 

181 

.6895 

.2530 

.1205 

395 

9717 

0 

182 

.6895 

.2510 

.1140 

365 

9567 

0 

183 

.6880 

.2500 

.1210 

400 

9917 

0 

184 

.6905 

.2500 

.1195 

455 

11423 

0 

185 

.6900 

.2500 

.1195 

455 

11423 

0 

********************************************************************* 

186 

.6880 

.2500 

.1210 

480 

11901 

0 

187 

.6895 

.2515 

.1195 

475 

11854 

0 

188 

.6885 

.2505 

.1195 

435 

10899 

0 

189 

.6880 

.2500 

.1220 

450 

11066 

0 

190 

.6875 

.2510 

.1185 

A05 

10212 

0 

********************************************************************* 

191 

.6910 

.2470 

.1185 

390 

9993 

0 

192 

.6910 

.2500 

.1240 

435 

10524 

0 

193 

.6910 

.2505 

.1185 

425 

10738 

0 

194 

.6900 

.2490 

.1210 

435 

10828 

0 

195 

.6905 

.2515 

.1190 

390 

9773 

0 

********************************************************************* 

196 

.6925 

.2510 

.1190 

425 

10672 

0 

197 

.6900 

.2495 

.1185 

415 

10549 

0 

198 

.6905 

.2490 

.1200 

405 

10166 

0 

199 

.6880 

.2495 

.1I«0 

475 

12100 

0 

200 

.6900 

.2520 

.1200 

425 

13021 

0 


********************************************************************* 


C22-5 



HERCULES 25-PLY UHIDIRECTIONAL SHORT BEAM SHEAR 


FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PSI 

COND 

201 

.6890 

.2505 

.1205 

455 

11305 

0 

202 

.6900 

.2515 

.1145 

445 

11590 

0 

203 

,6905 

.2500 

.1135 

420 

11101 

0 

204 

.6890 

.2510 

.1140 

410 

10746 

0 

205 

.6875 

.2515 

.1195 

425 

10606 

0 

********************************************************************* 

206 

.6935 

.2505 

.1175 

465 

11849 

0 

207 

.6875 

.2510 

.1225 

455 

11098 

0 

208 

.6870 

.2500 

.1195 

420 

10544 

0 

209 

.6880 

.2500 

.1200 

470 

11750 

0 

210 

.6890 

.2515 

.1135 

430 

10383 

0 

********************************************************************* 

211 

.6895 

.2485 

.1190 

410 

10399 

0 

212 

.6895 

.2510 

.1140 

415 

10878 

0 

213 

.6875 

.2490 

.1200 

395 

9915 

0 

214 

.6875 

.2515 

.1195 

395 

9857 

0 

215 

.6765 

.2490 

.1160 

410 

10646 

0 

********************************************************************* 

216 

.6770 

.2505 

.1155 

410 

10628 

0 

217 

.6775 

.2480 

.1200 

455 

11467 

0 

218 

.6780 

.2505 

.1185 

420 

10612 

0 

219 

.6745 

.2495 

.1165 

465 

11998 

0 

220 

.6735 

.2505 

.1175 

485 

12358 

0 

A******************************************************************** 

221 

.6780 

.2565 

.1165 

365 

9161 

0 

222 

.6770 

.2490 

.1160 

410 

10646 

0 

223 

.6725 

.2485 

.1165 

465 

12047 

0 

224 

.6735 

.2470 

.1175 

420 

10854 

0 

225 

.6730 

.2490 

.1185 

395 

10040 

0 


226 

.6720 

.2510 

.1160 

410 

10561 

0 

227 

.6720 

.2485 

.1160 

405 

10537 

0 

228 

.6740 

.2500 

.1205 

460 

11452 

0 

229 

.6710 

.2510 

.1180 

405 

10256 

0 

230 

.6740 

.?485 

.1170 

495 

12769 

0 

********************************************************************* 

231 

.6760 

.2475 

.1200 

415 

10480 

0 

232 

.6740 

.2505 

.1165 

430 

11051 

0 

233 

.6735 

.2540 

.1180 

395 

9884 

0 

234 

.6740 

.2495 

.1155 

425 

11061 

0 

235 

.6785 

.2500 

.1145 

420 

11004 

0 

********************************************************************* 

236 

.6710 

.2510 

.1155 

400 

10348 

0 

237 

.6740 

.2500 

.1175 

415 

10596 

0 

238 

.6720 

.2455 

.1160 

435 

11456 

0 

239 

.6720 

.2510 

.U75 

435 

11062 

0 

240 

.6795 

.2500 

.1175 

440 

11234 

0 


********************************************************************* 


C22-6 



HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 

FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

241 

.6725 

.2500 

.1195 

490 

12301 

0 

242 

.6725 

.2480 

.1165 

420 

10903 

0 

243 

.6775 

.2505 

.1160 

435 

11228 

0 

244 

.6720 

.2465 

.ii8:> 

470 

12119 

0 

245 

.6745 

.2460 

.1205 

385 

9741 

0 

********************************************************************* 

246 

.6790 

.2500 

.1195 

425 

10669 

0 

247 

.6785 

.2500 

.1180 

465 

11822 

0 

248 

.6715 

.2495 

.1155 

375 

10280 

0 

249 

.6810 

.2515 

.1175 

445 

1129& 

0 

250 

.6760 

.2480 

.1195 

415 

10502 

0 

********************************************************************* 

251 

.6740 

.2545 

.1160 

410 

10416 

0 

252 

.6735 

.2450 

.1185 

415 

10721 

0 

253 

.6740 

.2515 

.1160 

455 

11697 

0 

254 

.6740 

.2510 

.1160 

465 

11978 

0 

255 

.6795 

.2475 

.1160 

425 

11102 

0 


256 

.6760 

.2455 

.1170 

435 

11358 

0 

257 

.6740 

.2485 

.1165 

345 

9715 

0 

258 

.6735 

.24 9 5 

.1170 

425 

10919 

0 

259 

,6740 

.2455 

.1165 

405 

10620 

0 

260 

.6770 

.2480 

.1175 

385 

9909 

0 


261 

.6740 

.2475 

.1175 

440 

11348 

0 

262 

.6735 

.2480 

.1160 

425 

11080 

0 

263 

.6740 

.2495 

.1195 

400 

10062 

0 

264 

.6730 

.2500 

.1170 

440 

11282 

0 

265 

.6735 

.2505 

.1195 

425 

10648 

0 

********************************************************************* 

266 

.6765 

.2495 

.1180 

430 

10954 

0 

267 

.6720 

.2495 

.1105 

325 

8841 

0 

268 

.6730 

.2485 

.1190 

495 

12554 

0 

269 

.6720 

.2480 

.1175 

430 

10810 

0 

270 

.6810 

.2495 

.1160 

460 

11920 

0 

************** 4 ****************************************************** 

271 

.6735 

.2500 

.1195 

440 

11046 

0 

272 

.6735 

.2490 

.1190 

400 

10125 

0 

273 

.6720 

.2495 

.1175 

440 

11257 

0 

274 

.6755 

.2480 

.1145 

335 

10169 

0 

275 

.6775 

.2505 

.1170 

395 

10108 

0 

********************************************************************* 

276 

.6735 

.2515 

.1205 

475 

11755 

0 

277 

.6725 

.2485 

.1195 

470 

11870 

0 

278 

.6760 

.2505 

.1170 

425 

10876 

0 

279 

.6730 

.2490 

.il45 

375 

9865 

0 

280 

.6725 

.2465 

.1155 

365 

9615 

0 


***********i»********************************************************* 


C22-7 



HERUCLES 25-PLY UNIDIRECTIOHAL SHORT ISAM SHEAR 




FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PSI 

COMD 

281 

.6715 

.2470 

.1165 

440 

11468 

0 

282 

.6730 

.2470 

.1200 

425 

10754 

0 

283 

.6725 

.2470 

.1150 

380 

10033 

0 

284 

.6725 

.2515 

.1115 

355 

9537 

0 

285 

.6740 

.2490 

.1205 

470 

11748 

0 


286 

.6800 

.2505 

.1175 

400 

10192 

0 

287 

.6735 

.2440 

.1200 

410 

10502 

0 

288 

.6790 

.2475 

.1170 

400 

10360 

0 

289 

.6770 

.2500 

.1115 

355 

9552 

0 

290 

.6730 

.2500 

.1175 

410 

10468 

0 

********************************************************************* 

291 

.6740 

.2510 

.1205 

470 

11655 

0 

292 

.6740 

.2485 

.1165 

375 

9715 

0 

293 

.6735 

.2485 

.1160 

430 

11188 

0 

294 

.6735 

.2505 

.1160 

415 

10711 

0 

295 

.6740 

.2520 

.1180 

440 

11098 

0 


296 

.6730 

.3485 

.1175 

415 

10660 

0 

297 

.6725 

.2520 

.1150 

400 

10352 

0 

298 

.6735 

.249 5 

.1180 

435 

11081 

0 

299 

.6775 

.2465 

.1150 

395 

10451 

0 

300 

.6735 

.2510 

.1195 

445 

11127 

0 


301 

.6715 

.2500 

.1155 

415 

10779 

0 

302 

.6740 

.2480 

.1155 

435 

11390 

0 

303 

.6735 

.2470 

.1170 

400 

10381 

0 

304 

.6755 

.2490 

.1155 

415 

10823 

0 

305 

.6765 

.2500 

.1205 

435 

10830 

0 

********************************************************************* 

306 

.6780 

.2485 

.1155 

440 

11498 

0 

307 

.6745 

.2495 

.1205 

450 

11226 

0 

308 

.6715 

.2490 

.1175 

490 

12561 

0 

309 

.6795 

.2500 

.1170 

425 

10897 

0 

310 

.6735 

.2495 

.1195 

510 

12829 

0 

********************************************************************* 

311 

.6730 

.2490 

.1185 

465 

11819 

0 

312 

.6780 

.2495 

.1155 

410 

10671 

0 

313 

.6815 

.2515 

.1160 

395 

10155 

0 

314 

.6715 

.2495 

.1180 

410 

10445 

0 

315 

.6730 

.2485 

.1175 

410 

10531 

0 

M M M M M W M M W M 1 

316 

V Ml 1 

.6730 

.2460 

.1170 

^ 

465 

12117 

0 

317 

.6740 

.2485 

.1210 

410 

10227 

0 

318 

.6740 

.2480 

.1150 

450 

11834 

0 

319 

.6785 

.2490 

.1170 , 

385 

9911 

0 

320 

.6730 

.2510 

.1160 

485 

12493 

0 


C22-8 



HERCULES 25-PLY UNIDII^CTIONAL SHORT BEAM SHEAR 


FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PSI 

COND 

321 

.6740 

.2485 

.1170 

415 

10705 

0 

322 

.6775 

.2505 

.1180 

480 

12179 

0 

323 

.6745 

.2545 

.1165 

430 

10877 

0 

324 

.6780 

.2490 

.1170 

430 

11070 

0 

325 

.6730 

.2500 

.1195 

410 

10293 

0 

********************************************************************* 

326 

.6725 

.2500 

.1175 

455 

11617 

0 

327 

.6740 

.2495 

.1100 

345 

9428 

0 

328 

.6730 

.2450 

,1105 

430 

11912 

0 

329 

.6735 

.2485 

.1190 

450 

11413 

0 

330 

.6735 

.2480 

.1165 

455 

11811 

0 


331 

.6740 

.2505 

,1175 

475 

12103 

0 

332 

.6740 

.2480 

.1155 

440 

11521 

0 

333 

.6740 

.2490 

.1185 

420 

10676 

0 

334 

.6735 

.2465 

,1190 

445 

11378 

0 

335 

.6760 

.2500 

.1170 

475 

12179 

0 


336 

.6725 

.2485 

.1190 

420 

10652 

0 

337 

.6795 

.2500 

.1205 

445 

11079 

0 

338 

.6725 

.246 5 

.1180 

420 

10830 

0 

339 

.6760 

.2480 

.1170 

420 

10856 

0 

340 

.6725 

.2495 

.1170 

435 

11176 

0 


341 

.6795 

.2485 

.1160 

365 

9497 

0 

342 

.6755 

.2495 

.1205 

455 

11351 

0 

343 

.6720 

.2480 

.1170 

435 

11244 

0 

344 

.6730 

.2490 

.1135 

350 

9288 

0 

345 

.6805 

.2515 

.1185 

440 

U073 

0 

********************************************************************* 

346 

.6725 

.2480 

.1180 

450 

11533 

0 

347 

.6745 

.2490 

.1170 

450 

11585 

0 

348 

.6640 

.2500 

.1140 

390 

10263 

4 

349 

.6890 

.2445 

.1235 

425 

10556 

4 

350 

.6770 

.2505 

.1100 

290 

7893 

4 

********************************************************************* 

351 

.6720 

.2490 

.1150 

390 

10215 

4 

352 

.6775 

.24 9 5 

.1175 

390 

9977 

4 

353 

.6735 

.2495 

.1175 

400 

10233 

4 

354 

.6775 

.2500 

.1140 

380 

10000 

. 

355 

.6745 

.2500 

.1180 

385 

9788 

H 

356 

* W 

.6770 

.2465 

.1150 

350 

9260 

4 

357 

.6745 

.2525 

.1175 

390 

9859 

4 

358 

.6740 

.2510 

.1170 

380 

9705 

4 

359 

.6725 

.2510 

.10i70 

330 

9215 

4 


C22-9 



TABLE C23 

UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

1 

.7480 

.2495 

.1385 

685 

14867 

0 

2 

.7425 

.2500 

.1395 

645 

13871 

0 

3 

.7440 

.2495 

.1420 

675 

14289 

0 

4 

.7465 

.2500 

.1430 

695 

14580 

0 

5 

.7435 

.2495 

.1435 

725 

15187 

0 

********************************************************************* 

6 

.7445 

.2500 

.1430 

695 

14580 

0 

7 

.7465 

.2500 

.1340 

660 

14776 

0 

8 

.7450 

.2505 

.1360 

710 

15631 

0 

9 

.7440 

.2490 

.1445 

700 

14591 

0 

10 

.7465 

.2500 

.1455 

695 

14330 

0 

********************************************************************* 

11 

.7410 

.2505 

.1450 

725 

14970 

0 

12 

.7460 

.2505 

.1460 

715 

14662 

0 

13 

.7405 

.2505 

.1480 

690 

13959 

0 

14 

.7360 

.2500 

.1430 

675 

14161 

0 

15 

.7415 

.2510 

.1430 

545 

12433 

0 

********************************************************************* 

16 

.7480 

.2500 

.1450 

650 

13448 

0 

17 

.7465 

.2495 

.1430 

655 

13769 

0 

18 

.7435 

.2495 

.1395 

595 

12821 

0 

19 

.7460 

.2500 

.1405 

500 

10676 

0 

20 

.7445 

.2495 

.1465 

705 

14466 

0 

********************************************************************* 

21 

.7470 

.2500 

.1405 

645 

13772 

0 

22 

.7430 

.2495 

.1340 

625 

14021 

0 

23 

.7455 

.2510 

.1465 

695 

14195 

0 

24 

.7430 

.2500 

.1465 

695 

14232 

0 

25 

.7450 

.2495 

.1465 

675 

13850 

0 

********************************************************************* 

26 

.7460 

.2495 

.1440 

650 

13569 

0 

27 

.7435 

.2495 

.1415 

645 

13702 

0 

28 

.7435 

.2485 

.1395 

645 

13955 

0 

29 

.7455 

.2500 

.1380 

550 

11957 

0 

30 

.7430 

.2510 

.1450 

710 

14631 

0 

********************************************************************* 

31 

.7400 

.2495 

.1450 

685 

14201 

0 

32 

.7455 

.2505 

.1430 

675 

14133 

0 

33 

.7415 

.2505 

.1440 

680 

14138 

0 

34 

.7440 

.2500 

.1470 

700 

14286 

0 

35 

.7450 

.2485 

.1445 

680 

14203 

0 

36 

^ PP P 

.7365 

P PP PP PP PP 

.2490 

.1430 

670 

14112 

0 

37 

.7455 

.2500 

.1420 

670 

14155 

0 

38 

.7420 

.2495 

: 1*4 10 

665 

14177 

0 

39 

.7430 

.2475 

.1340 

565 

12777 

0 

40 

.7480 

.2480 

.1320 

********* 

685 

15694 

0 

****** 



UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM 


SPECIMEN 

LENGTH 

NIDTH 

FAILURE 

THICK 

SHEAR 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

41 

.7375 

.2500 

.1420 

660 

13944 

0 

42 

.7440 

.2520 

.1430 

650 

13528 

0 

43 

.7450 

.2500 

.1450 

645 

13345 

0 

44 

.7440 

.2490 

.1425 

670 

14162 

0 

45 

.7430 

.2490 

.1460 

710 

14648 

0 

********************************************************************* 

46 

.7450 

.2495 

.1360 

670 

14809 

0 

47 

.7445 

.2495 

.1435 

680 

14245 

0 

48 

.7450 

.2490 

.1340 

640 

14386 

0 

49 

.7455 

.2500 

.1445 

655 

13599 

0 

50 

.7440 

.2505 

.1440 

730 

15178 

0 


51 

.7460 

.2500 

.1480 

705 

14291 

0 

52 

.7450 

.2480 

.1330 

645 

14666 

0 

53 

.7460 

.2510 

.1470 

665 

13517 

0 

54 

.7430 

.2510 

.1430 

605 

12642 

0 

55 

.7475 

.2490 

.1420 

680 

14424 

0 


56 

.7460 

.2490 

.1425 

700 

14796 

0 

57 

.7445 

.2500 

.1440 

690 

14375 

0 

58 

.7435 

.2490 

.1410 

675 

14419 

0 

59 

.7400 

.2500 

.1465 

725 

14846 

0 

60 

.7415 

.2480 

.1420 

660 

14056 

0 

********************************************************************* 

61 

.7430 

.2470 

.1440 

710 

14971 

0 

62 

.7390 

.2505 

.1460 

690 

14150 

0 

63 

.7445 

.2490 

.1450 

675 

14022 

0 

64 

.7455 

.2495 

.1460 

670 

13795 

0 

65 

.7405 

.2500 

.1470 

655 

13367 

0 

********************************************************************* 

66 

.7425 

.2490 

.1420 

690 

14636 

0 

67 

.7450 

.2485 

.1445 

665 

13890 

0 

68 

.7440 

.2500 

.1445 

655 

13599 

0 

69 

.7435 

.2505 

.1430 

690 

14447 

0 

70 

.7445 

.2505 

.1430 

685 

14342 

0 

********************************************************************* 

71 

.7445 

.2505 

.1480 

710 

14363 

0 

72 

.7340 

.2500 

.1480 

680 

13784 

0 

73 

.7430 

.2505 

.1440 

690 

14346 

0 

74 

.7445 

.2510 

.1435 

695 

14472 

0 

75 

.7445 

.2490 

.1380 

660 

14405 

0 

76 

.7480 

w ® ® B B 

.2550 

.1390 

670 

14177 

0 

77 

.7455 

.2505 

.1445 

700 

14504 

0 

78 

.7425 

.2500 

.1420 . 

675 

14261 

0 

79 

.7430 

.2450 

.1360 

690 

15531 

0 

80 

,7405 

.2495 

.1450 

680 

14097 

0 


C23-2 



UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM 


FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

81 

.7460 

.2495 

.1400 

620 

13312 

0 

82 

.7435 

.2500 

.1340 

525 

11754 

0 

83 

.7410 

.2485 

.1440 

685 

14357 

0 

84 

.7425 

.2510 

.1445 

720 

14889 

0 

85 

.7435 

.2495 

.1460 

650 

13383 

0 


86 

.7440 

.2490 

.1430 

615 

12928 

0 

87 

.7435 

.2500 

.1430 

670 

14056 

0 

88 

.7460 

.2500 

.1450 

690 

14276 

0 

89 

.7440 

.2470 

.1350 

665 

14957 

0 

90 

.7440 

.2310 

.1420 

665 

15205 

0 

********************************************************************* 

91 

.7445 

.2510 

.1440 

660 

13695 

0 

92 

.7445 

.2500 

.1435 

705 

14739 

0 

93 

.7455 

.2500 

.1440 

720 

15000 

0 

94 

.7450 

.2490 

.1460 

735 

15163 

0 

95 

.7455 

.2520 

.1440 

600 

12401 

0 


96 

.7440 

.2500 

.1440 

665 

13854 

0 

97 

.7445 

.2510 

.1430 

675 

14104 

0 

98 

.7380 

.2500 

.1430 

735 

15420 

0 

99 

.7440 

.2530 

.1430 

650 

13475 

0 

100 

.7440 

.2480 

.1450 

670 

13974 

0 

************A*******lfc*#**********************i^*********************** 

101 

.7880 

.2525 

.1360 

610 

13323 

0 

102 

.7875 

.2545 

.1355 

685 

14245 

0 

103 

.7875 

.2535 

.1420 

615 

12814 

0 

104 

.7880 

.2505 

.1360 

635 

13979 

0 

105 

.7870 

.2490 

.1345 

645 

14444 

0 

**A****«******************«**********«********************«A********* 

106 

.7880 

.2535 

.1455 

625 

12709 

0 

107 

.7880 

.2525 

.1350 

615 

13531 

0 

108 

.7885 

.2520 

.1445 

630 

12976 

0 

109 

.7870 

.2500 

.1400 

605 

12964 

0 

110 

.7880 

.2520 

.1355 

650 

14277 

ft********A*A# 

0 

****** 

111 

.7880 

9 P® PP PP 

.2520 

.1325 

575 

12916 

0 

112 

.7860 

.2525 

.1345 

670 

14796 

0 

113 

.7885 

.2545 

.1355 

665 

14463 

0 

114 

.7865 

.2515 

.1345 

610 

13525 

0 

115 

.7880 

.2540 

.1335 

670 

14819 

0 

****** 

116 

.7885 

.2540 

.1330 

585 

12988 

0 

117 

.7830 

.2545 

.1380 

670 

14308 

0 

118 

.7875 

.2535 

.1355 

600 

13101 

0 

119 

.7890 

.2525 

.1310 

610 

13831 

0 

120 

.7895 

.2555 

.1275 

595 

13699 

************* 

0 



UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

121 

.7850 

.2490 

.1440 

645 

13491 

0 

122 

.7890 

.2550 

.1355 

620 

13458 

0 

123 

.7885 

.2530 

.1350 

660 

14493 

0 

124 

.7830 

.2555 

.1435 

685 

14012 

0 

125 

.7880 

.2525 

.1315 

620 

14004 

0 

********************************************************************* 

126 

.7875 

.2490 

.1305 

620 

14426 

0 

127 

.7855 

.2435 

.1330 

635 

14706 

0 

128 

.7885 

.2490 

.1400 

615 

13231 

0 

129 

.7885 

.2525 

.1355 

625 

13701 

0 

130 

.7880 

.2515 

.1340 

635 

14132 

0 

********************************************************************* 

131 

.7895 

.2515 

.1315 

640 

14514 

0 

132 

.7865 

.2520 

.1360 

615 

13459 

0 

133 

.7860 

.2565 

.1405 

680 

14152 

0 

134 

.7865 

.2490 

.1355 

620 

13782 

0 

135 

.7840 

.2520 

.1350 

635 

13999 

0 

**************************************<>****************************** 

l-»d 

.7865 

.2500 

.1320 

575 

13068 

0 

137 

.7880 

.2530 

.1245 

565 

13453 

0 

138 

.7875 

.2550 

.1365 

620 

13359 

0 

139 

.7880 

.2535 

.1345 

585 

12868 

0 

140 

.7865 

.2500 

.1320 

620 

14091 

0 

********************************************************************* 

141 

.7890 

.2500 

.1335 

595 

13371 

0 

142 

.7865 

.2545 

.1355 

630 

13702 

0 

143 

.7870 

.2545 

.1350 

660 

14407 

0 

144 

.7865 

.2525 

.1340 

640 

14186 

0 

145 

.7890 

.2525 

.1320 

600 

13501 

0 

********************************************************************* 

146 

.7845 

.2515 

.1430 

635 

13242 

0 

147 

.7880 

.2535 

.1335 

640 

14183 

0 

148 

.7835 

.2555 

.1355 

625 

13540 

0 

149 

.7850 

.2550 

.1365 

650 

14006 

0 

150 

.7880 

.2550 

.1365 

685 

14760 

0 

*************************** * ***************************************** 

151 

.7870 

.2475 

.1425 

650 

13822 

0 

152 

.7885 

.2550 

.1440 

675 

13787 

0 

153 

.7850 

.2525 

.1375 

665 

14365 

0 

154 

.7865 

.2500 

.1350 

670 

14889 

0 

155 

.7875 

.2530 

.1450 

********* 

685 

14004 

0 

156 

.7880 

.2530 

.1345 

680 

14987 

0 

157 

.7880 

.2540 

.1330 

600 

13321 

0 

158 

.7860 

.2525 

.1340 

660 

14630 

0 

159 

.7875 

.2560 

.1305 

610 

13694 

0 

160 

.7890 

.2490 

.1335 

650 

14665 

0 


C23-4 



UNION CARBIDE 2S-PLT UNIDIRECTICHIAL SHORT BEAM 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PSI 

COND 

161 

.7880 

.2540 

.1450 

620 

12626 

0 

162 

.7840 

.2530 

.1350 

580 

12736 

0 

163 

.7860 

.2510 

.1340 

640 

14271 

0 

164 

.7845 

.2520 

.1350 

645 

14220 

0 

165 

.7875 

.2505 

.1300 

645 

14855 

0 

********************************************************************* 

166 

.7830 

.2525 

.1265 

625 

14675 

0 

167 

.7870 

.2525 

.1280 

610 

14155 

0 

168 

.7885 

.2500 

.1345 

660 

14721 

0 

169 

.7880 

.2540 

.1365 

675 

14602 

0 

170 

.7870 

.2530 

.1370 

635 

13740 

0 

********************************************************************* 

171 

.7875 

.2525 

.1355 

605 

13262 

0 

172 

.7880 

.2535 

.1355 

645 

14083 

0 

173 

.7890 

.2530 

.1310 

620 

14030 

0 

174 

.7890 

.2535 

.1345 

640 

14078 

0 

175 

.7880 

.249 5 

.1405 

590 

12623 

0 

********************************************************************* 

176 

.7890 

.2520 

.1340 

630 

13993 

0 

177 

.7850 

.2530 

.1310 

640 

14483 

0 

178 

.7855 

.2520 

.1340 

645 

14326 

0 

179 

.7910 

.2515 

.1300 

600 

13764 

0 

180 

**********i 

.7890 

.2540 

.1350 

*********1 

645 

14108 

0 

****** 

181 

.7885 

.2505 

.1365 

615 

13490 

0 

182 

.7875 

.2535 

.1395 

590 

12513 

0 

183 

.7890 

.2540 

.1360 

620 

13461 

0 

184 

.7840 

.2520 

.1350 

635 

13999 

0 

185 

**********^ 

.7870 

.2535 

.1340 

655 

14462 

0 

186 

.7880 

.2540 

.1340 

655 

14433 

0 

187 

.7880 

.2540 

.1345 

645 

14160 

0 

188 

.7890 

.2530 

.1240 

625 

14942 

0 

189 

.7880 

.2525 

.1440 

680 

14026 

0 

190 

.7880 

.2530 

.1360 

620 

13514 

0 

191 

.7860 

.2540 

.1340 

635 

13993 

0 

192 

.7880 

.2500 

.1360 

640 

14118 

0 

193 

.7875 

.2530 

.1430 

630 

13060 

0 

194 

.7865 

.2485 

.1360 

625 

13870 

0 

195 

.7870 

.2520 

.1355 

650 

14277 

0 

196 

.7875 

.2515 

.1325 

650 

14629 

0 

197 

.7900 

.2525 

.1335 

575 

12793 

0 

198 

.7880 

.2480 

.1360 

605 

13453 

0 

199 

.7890 

.2515 

.1435 

680 

14131 

0 

200 

.7845 

.2535 

.1410 

630 

13219 

0 


C23-5 



UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PSI 

COND 

201 

.7875 

.2540 

.1340 

655 

14433 

0 

202 

.7840 

.2530 

.1365 

615 

13356 

0 

203 

.7885 

.2545 

.1350 

645 

14080 

0 

20A 

.7875 

.2525 

.1355 

620 

13591 

0 

205 

.7880 

.2525 

.1345 

630 

13913 

0 


206 

.7890 

.2510 

.1290 

575 

13319 

0 

207 

.7875 

.2530 

.1260 

645 

15175 

0 

208 

.7845 

.2530 

.1365 

630 

13682 

0 

209 

.7860 

.2525 

.1340 

570 

12635 

0 

210 

.7895 

.2510 

.1310 

630 

14370 

0 

*«**************«******>****************************«*******«******** 

211 

.7880 

.2520 

.1425 

645 

13471 

0 

212 

.7895 

.2545 

.1250 

595 

14028 

0 

213 

.7920 

.2565 

.1535 

690 

13144 

0 

214 

.7870 

.2560 

.1515 

685 

13246 

0 

215 

.7850 

.2530 

.1545 

730 

14007 

0 

***********************************************A*******«***«r*****A*** 

216 

.7850 

.2505 

.1540 

700 

13609 

0 

217 

.7880 

.2520 

.1540 

635 

12272 

0 

218 

.7875 

.2495 

.1525 

650 

12813 

0 

219 

.7925 

.2510 

.1535 

655 

12750 

0 

220 

.7880 

.2510 

.1535 

690 

13432 

0 

********************************************************************* 

221 

.7855 

.2520 

.1530 

715 

13908 

0 

222 

.7845 

.2490 

.1535 

675 

13245 

0 

223 

.7870 

.2525 

.1525 

680 

13245 

0 

224 

.7880 

.2530 

.1525 

690 

13413 

0 

225 

.7905 

.2530 

.1560 

730 

13872 

0 

226 

.7850 

.2545 

.1530 

680 

13098 

0 

?27 

.7770 

.2560 

.1530 

740 

14170 

0 

228 

.7845 

.2510 

.1520 

680 

13368 

0 

229 

.7860 

.2490 

.1540 

605 

13789 

0 

230 

.7860 

.2545 

.1555 

710 

13456 

0 

231 

.7860 

.2510 

.1545 

710 

13731 

0 

232 

.7870 

.2515 

.1520 

675 

13243 

0 

233 

.7850 

.2500 

.1535 

700 

13681 

0 

234 

.7850 

.2525 

.1530 

645 

12522 

0 

235 

.7875 

.2505 

.1525 

600 

11780 

0 

236 

® P 

.7785 

.2560 

.1545 

700 

13274 

0 

237 

.7860 

.2560 

.1555 

760 

14319 

0 

238 

.7845 

.2520 

.1540 

630 

12175 

0 

239 

.7855 

.2520 

.1550 

805 

15457 

0 

240 

.7860 

.2520 

.1525 

690 

13'«66 

0 




C23-6 


UNION CARBIDE 25>PLT UNIDIRECTIONAL SHORT BEAM 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

241 

.7860 

.2550 

.1545 

710 

1?516 

0 

242 

.7730 

.2560 

.1530 

6 > 

11872 

0 

243 

.7880 

.2545 

. .1530 

6t J 

13008 

0 

244 

.7865 

.2505 

.1525 

685 

13449 

0 

245 

.7860 

.2510 

.1530 

6E0 

13280 

0 

*****************#«**************it*********************************** 

246 

.7725 

.2485 

.1530 

675 

13315 

0 

247 

.7860 

.2510 

.1540 

740 

14358 

3 

H8 

.7860 

.2530 

.1530 

7i5 

.13853 

0 

49 

.7875 

.2510 

.1530 

760 

13085 

0 

250 

.7845 

.2495 

.1525 

705 

13897 

0 

251 

.7870 

.2515 

.1535 

680 

13211 

1 

0 

252 

.7860 

.2510 

.1535 

690 

13432 

0 

253 

.7875 

.2545 

.1540 

630 

12056 

0 

254 

.6860 

.2525 

.1535 

660 

12771 

0 

255 

.7850 

.2520 

.1540 

690 

13335 

0 

256 

.7865 

.2560 

.1550 

675 

12758 

0 

257 

.7890 

.2540 

.1530 

710 

13702 

0 

258 

.7875 

.2495 

.1535 

715 

14002 

0 

259 

.7880 

.2510 

.1540 

675 

13485 

0 

260 

.7870 

.2530 

.1530 

675 

13078 

0 

261 

.7790 

.2465 

.1515 

670 

13456 

1 

0 

262 

.7845 

.2570 

.1545 

730 

13789 

0 

263 

.7870 

.2530 

.1530 

645 

13078 

0 

264 

.7760 

.2550 

.1540 

725 

13846 

0 

265 

.7840 

.2515 

.1523 

685 

13395 

0 

266 

.7865 

.2520 

.1560 

680 

12973 

1 1 w 1 9 

0 

267 

.7840 

.2510 

.1525 

690 

13520 

0 

268 

.7870 

.2540 

.1545 

700 

13378 

0 

269 

.7860 

.2450 

.1540 

685 

13616 

0 

270 

.7845 

.2525 

.154C 

660 

12897 

0 

271 

.7855 

.2520 

.1520 

625 

12238 

0 

272 

.7850 

.2515 

.1540 

670 

12974 

0 

273 

.7865 

.2550 

.1505 

675 

13191 

0 

274 

.7870 

.2510 

.1525 

695 

13618 

0 

275 

.7855 

.2500 

.1540 

660 

12857 

0 

276 

.7740 

.2555 

.1560 

700 

13172 

0 

277 

.7855 

.2565 

.1545 

675 

12775 

0 

278 

.7870 

.2490 

.1530 

640 

12599 

0 

279 

.7855 

.2540 

.1535 

735 

14139 

0 

280 

.7875 

.2565 

.1550 

700 

13205 

0 

k****«« 


C23-7 


UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM 


FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

281 

.7865 

.2550 

.1540 

715 

13655 

0 

282 

.7860 

.2540 

.1530 

700 

13509 

0 

283 

.7820 

.2550 

.1535 

690 

13221 

0 

284 

.7750 

.2520 

.1520 

690 

13510 

0 

285 

.7875 

.2520 

.1525 

670 

13076 

0 

********************************************************************* 

286 

.7860 

.2525 

.1535 

725 

14029 

0 

287 

.7860 

.2520 

.1550 

690 

13249 

0 

288 

.7800 

.2490 

.1530 

700 

13781 

0 

289 

.7850 

.2510 

.1535 

720 

14016 

0 

290 

.7855 

.2520 

.1540 

680 

13142 

0 

********************************************************************* 

291 

.7840 

.2520 

.1525 

655 

12783 

0 

292 

.7865 

.2555 

.1505 

680 

13263 

0 

293 

.7850 

.2535 

.1540 

745 

14313 

0 

294 

.7805 

.2500 

.1525 

700 

13770 

0 

295 

.7860 

.2560 

.1550 

710 

13420 

0 


296 

.7840 

.2500 

.1530 

695 

13627 

0 

297 

.7860 

.2550 

.1545 

700 

13326 

0 

298 

.7790 

.2520 

.1525 

700 

13661 

0 

299 

.7750 

.2565 

.1550 

680 

12828 

0 

300 

.7865 

.2555 

.1540 

710 

13533 

0 


301 

.7855 

.2520 

.1540 

680 

13142 

0 

302 

.7870 

.2510 

.1555 

680 

13067 

0 

303 

.7850 

.2555 

.1520 

685 

13229 

0 

304 

.7845 

.2500 

.1540 

690 

13442 

0 

305 

.7860 

.2515 

.1540 

640 

12393 

0 


306 

.786C 

.2565 

.1550 

750 

14148 

0 

307 

.7840 

.2520 

.1525 

710 

13856 

0 

308 

.7860 

.2530 

.1535 

690 

13325 

0 

309 

.7870 

.2550 

.1510 

680 

13245 

0 

310 

.7770 

.2520 

.1525 

700 

13661 

0 


311 

.7865 

.2530 

.1500 

700 

13843 

0 

312 

.7890 

.2495 

.1470 

670 

13701 

4 

313 

.7800 

.2555 

.1535 

675 

12908 

4 


TABLE C2A 

NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

1 

.8445 

.2575 

.1657 

625 

10986 

4 

2 

.8445 

. 2530 

.1580 

580 

10882 

4 

3 

.8445 

.2585 

.1615 

615 

11048 

0 

4 

.8455 

.2575 

.1500 

515 

lOOOO 

0 

5 

.8445 

.2570 

.1610 

585 

10604 

4 


6 

.845 

.2575 

.1633 

620 

11058 

0 

7 

.845 

.2595 

.1650 

635 

11123 

0 

8 

.8435 

. 2585 

.1657 

580 

10156 

0 

q 

.845 

.255 

.1660 

610 

10808 

0 

10 

.8437 

.258 

.1678 

625 

10828 

4 

********************************************************************* 

11 

.8443 

.2555 

.1713 

635 

10881 

4 

12 

.8433 

.2583 

.1700 

635 

10846 

4 

13 

.845 

.2585 

.1685 

625 

10762 

0 

14 

.8445 

.2583 

.1690 

600 

10309 

0 

15 

.8465 

.2585 

.1663 

575 

10032 

0 


16 

.8462 

.259 

.1675 

610 

10546 

0 

17 

.8465 

.258 

.1673 

615 

10686 

0 

18 

.8466 

.259 

.1730 

555 

9290 

4 

19 

.8460 

.2587 

.1730 

625 

10474 

0 

20 

.8468 

.259 

.1680 

630 

10859 

0 


21 

.8464 

.259 

.1695 

575 

9823 

4 

22 

.8461 

.2555 

.1740 

625 

10544 

4 

23 

.8456 

.258 

.1690 

635 

10923 

4 

24 

.8458 

.2567 

.1720 

625 

10617 

4 

25 

.8458 

.2555 

.1675 

615 

10778 

0 


26 

.8461 

.258 

.1650 

610 

10747 

4 

27 

.8457 

.2563 

.1635 

575 

10291 

0 

28 

.8456 

.2570 

.1680 

575 

9988 

0 

29 

.8461 

.2585 

.1730 

640 

10733 

4 

30 

.8468 

.2590 

.1725 

605 

10156 

0 


31 

.8454 

.2585 

.1720 

630 

10627 

0 

32 

.8460 

.2593 

.1728 

630 

10545 

4 

33 

.8457 

.2583 

.1718 

630 

10648 

0 

34 

.8465 

.2585 

.1705 

580 

9870 

0 

35 

.8460 

.2595 

.1710 

555 

9380 

4 

********************************************************************* 

36 

.8455 

.2575 

.1700 

• 600 

10280 

4 

37 

.8477 

.2578 

.1700 

620 

10623 

4 

38 

.8467 

.2573 

.1695 

600 

10318 

0 

39 

.8470 

. 2565 

.1655 

600 

10601 

4 

40 

.8480 

.2565 

.1650 

59^ 

10455 

4 


********************************************************************* 



NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

41 

.8455 

.2565 

.1715 

640 

10912 

0 

42 

.8457 

.2583 

.1660 

590 

10320 

4 

43 

.8473 

.2575 

.1652 

630 

11107 

0 

44 

.8477 

.2535 

.1665 

600 

10662 

0 

45 

.8475 

.2575 

.1685 

630 

10890 

0 


46 

.8470 

.257 

.1705 

615 

10526 

0 

47 

.8468 

.2565 

.1665 

635 

11152 

0 

48 

.8445 

.258 

.1710 

625 

10625 

0 

49 

.8470 

.258 

.1733 

635 

10652 

0 

50 

.8435 

.258 

.1725 

630 

10617 

0 


51 

.8460 

.258 

.1720 

650 

10986 

0 

52 

.8465 

.2535 

.1730 

605 

10346 

4 

53 

.8460 

.257 

.1690 

630 

10879 

0 

54 

.8460 

.2565 

.1658 

600 

10581 

4 

55 

.8455 

.254 

.1625 

610 

11084 

0 


56 

.8410 

.2550 

.1710 

590 

101^8 

0 

57 

.8410 

.2430 

.1750 

560 

9877 

4 

58 

.8395 

.2505 

.1755 

560 

9554 

4 

59 

.8400 

.2515 

.1595 

540 

10096 

0 

60 

.8410 

.2525 

.1670 

505 

8982 

0 


61 

.8405 

.2545 

.1665 

555 

9823 

0 

62 

.8340 

.2460 

.1665 

550 

10071 

0 

63 

.8395 

.2540 

.1745 

550 

9307 

0 

64 

.8375 

.2540 

.1520 

520 

10102 

0 

65 

.8355 

.2510 

.1520 

570 

11205 

4 

********************************************************************* 

66 

.8425 

.2530 

.1750 

580 

9825 

4 

67 

.8395 

.2570 

.1750 

550 

9172 

0 

68 

.8335 

.2515 

.1635 

580 

10579 

4 

69 

.8405 

.2510 

.1710 

540 

9436 

0 

70 

.8405 

.2515 

.1650 

460 

8314 

4 


71 

.8410 

.2480 

.1720 

560 

9846 

0 

72 

.8405 

.2580 

.1700 

585 

10003 

0 

73 

.8415 

.2495 

.1745 

510 

8785 

4 

74 

.8345 

.2465 

.1710 

575 

10231 

0 

75 

.8365 

.2500 

.1590 

470 

8868 

4 

*A****i%i^**********iAr******************A4r**A*****Aik4rA********A********* 

76 

.8415 

.2520 

.1725 

575 

9921 

4 

77 

.8390 

.2425 

.1735 

555 

9893 

4 

78 

.8385 

.2495 

.1740 

590 

10193 

0 

79 

.8385 

.2500 

.1750 

560 

9600 

0 

80 

.8400 

.2490 

.1645 

570 

10437 

0 


********************************************************************* 


C24-2 


NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

81 

.8420 

.2520 

.1740 

535 

9151 

4 

82 

.8415 

.2475 

.1755 

530 

9151 

4 

83 

.8410 

.2525 

.1745 

575 

9788 

4 

84 

.8370 

.2500 

.1670 

545 

9790 

4 

85 

.8380 

.2470 

.1720 

585 

10327 

0 

********************************************************************* 

86 

.8410 

.2430 

.1740 

525 

9312 

4 

87 

.8400 

.2525 

.1700 

570 

9959 

0 

88 

.8405 

.2530 

.1720 

555 

9565 

0 

89 

.8405 

.2435 

.1745 

550 

9708 

4 

90 

.8380 

.2465 

.1710 

580 

10320 

4 

********************************************************************* 

91 

.8405 

.2510 

.1655 

485 

8757 

4 

92 

.8390 

.2530 

.1710 

550 

9535 

0 

93 

.8400 

.2515 

.1690 

580 

10234 

0 

94 

.8410 

.2535 

.1705 

565 

9804 

0 

95 

.8405 

.2515 

.1660 

520 

9342 

4 

*********************************** ********************************** 

96 

.8380 

.2530 

.1650 

525 

9432 

0 

97 

.8375 

.2520 

.1660 

560 

10040 

0 

98 

.8415 

.2520 

.1750 

535 

9099 

4 

99 

.8405 

.2520 

.1590 

420 

7862 

4 

100 

.8400 

.2515 

.1580 

470 

8871 

4 

********************************************************************* 

101 

.8400 

.2520 

.1700 

595 

10417 

4 

102 

.8415 

.2505 

.1695 

560 

9892 

0 

103 

.8375 

.2540 

.1590 

450 

8357 

4 

104 

.8370 

.2515 

.1675 

530 

10326 

0 

105 

.8415 

.2475 

.1650 

550 

10101 

0 


106 

.8395 

.2540 

.1740 

545 

9249 

0 

107 

.8395 

.2525 

.1730 

555 

9529 

0 

108 

.8410 

.2515 

.1730 

570 

9825 

4 

109 

.8405 

.2505 

.1715 

560 

9776 

4 

110 

.8415 

.2540 

.1750 

590 

9955 

4 


111 

.8400 

.2520 

.1645 

570 

10313 

0 

112 

.8420 

.2520 

.1695 

545 

9569 

4 

113 

.8165 

.2515 

.1725 

560 

9681 

4 

114 

.8395 

.2530 

.1525 

460 

8942 

0 

115 

.8430 

.2540 

.1690 

555 

9697 

0 




116 .8410 .2540 .1270 390 9068 4 


C24-3 



t 


TABLE C25 

NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

1 

.8345 

.2545 

.1550 

858 

11122 

0 

2 

.8280 

.2510 

.1670 

580 

10378 

0 

3 

.8245 

.2515 

.1650 

555 

10031 

0 

4 

.8350 

.2510 

.1660 

560 

10726 

0 

5 

.8285 

.2545 

.1685 

600 

10494 

0 


6 

.8350 

.2535 

.1700 

515 

8963 

0 

7 

.8340 

.2495 

.1535 

535 

10477 

0 

8 

.8335 

.2530 

.1580 

545 

10225 

0 

9 

.8345 

.2510 

.1575 

480 

9106 

0 

10 

.8350 

.2520 

.1675 

525 

9328 

0 


11 

.8340 

.2525 

.1560 

500 

9520 

0 

12 

.8350 

.2520 

.1600 

530 

9859 

0 

13 

.8345 

.2535 

.1520 

530 

10316 

0 

14 

.8345 

.2485 

.1640 

570 

10490 

0 

15 

.8340 

.2520 

.1695 

570 

10008 

0 


16 

.8305 

.2535 

.1710 

550 

9516 

0 

17 

.8340 

.3515 

.1635 

540 

9849 

0 

18 

.8245 

.2520 

.1675 

590 

10483 

0 

19 

.8340 

.2500 

.1675 

580 

10388 

0 

20 

.8335 

.2510 

.1700 

565 

9931 

0 

AiAnArA*****illt****A*A4r*V^AAA*Ail^AA4r**AAA**A*ik'^*A*AA**4Mte4tAikA***4r**AA**A^A*** 

21 

.8340 

.2515 

.1580 

480 

9060 

0 

22 

.8340 

.2520 

.1675 

580 

10306 

0 

23 

.8340 

.2500 

.1700 

505 

8912 

0 

24 

.8330 

.2535 

.1590 

500 

9304 

0 

25 

.8340 

.2500 

.1555 

520 

10032 

0 

**A*A*******A****A*******************A*A*A*A*********A*A**4(«***A**4t** 

26 

.8345 

.2520 

.1610 

530 

9797 

0 

27 

.8330 

.2520 

.1580 

505 

9513 

0 

28 

.8345 

.2520 

.1700 

530 

9279 

0 

29 

.8340 

.2515 

.1655 

515 

9280 

0 

30 

.8345 

.2520 

.1675 

540 

9595 

0 

********************************************************************* 

31 

.8310 

.2525 

.1610 

585 

10793 

0 

32 

.8325 

.2540 

.1590 

525 

9750 

0 

33 

.8235 

.2525 

.1670 

580 

10316 

0 

34 

.8245 

.2500 

.1575 

510 

9714 

0 

35 

.8350 

.2520 

.1685 

545 

9626 

0 


36 

.8345 

.2510 

.1665 

590 

10588 

0 

37 

.8330 

.2520 

.1665 

595 

10636 

0 

38 

.8350 

.2505 

.1670 

580 

10398 

0 

39 

.8315 

.2550 

.1700 

560 

9680 

0 

40 

.8320 

.2525 

.1700 

500 

8736 

0 


********* A***** A************^*A4*** A***AA***«j**** ******************** 


li 


C25-1 


NABMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 


FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

41 

.8345 

.2495 

.1605 

560 

10488 

0 

42 

.8345 

.2525 

.1650 

580 

10441 

0 

43 

.8295 

.2540 

.1700 

590 

10248 

0 

44 

.8350 

.2465 

.1645 

565 

10450 

0 

45 

.8300 

.2520 

.1690 

600 

10566 

0 


46 

.8330 

.2540 

.1680 

615 

108C9 

0 

47 

.8335 

.2535 

.1675 

540 

9533 

0 

48 

.8345 

.2520 

.1685 

510 

9008 

0 

49 

.8330 

.2525 

.1525 

530 

10323 

0 

50 

.8340 

.2505 

.1645 

595 

10829 

0 


51 

.8345 

.2535 

.1595 

585 

10851 

0 

52 

.8270 

.2515 

.1555 

525 

10068 

0 

53 

.8270 

.2525 

.1640 

540 

9780 

0 

54 

.8350 

.2510 

.1655 

580 

10472 

0 

55 

.8345 

.2500 

.1630 

580 

10675 

0 

********************************************************************* 

56 

.8335 

.2540 

.1695 

580 

10104 

0 

57 

.8335 

.2530 

.1675 

530 

9380 

0 

58 

.8345 

.2540 

.1560 

570 

10789 

0 

59 

.8350 

.2540 

.1685 

510 

8937 

0 

60 

.8350 

.2535 

.1670 

525 

9301 

0 

********************************************************************* 

61 

.8350 

.2500 

.1655 

540 

9789 

0 

62 

.8340 

.2495 

.1695 

545 

9665 

0 

63 

.8340 

.2515 

.1655 

585 

10541 

0 

64 

.8340 

.2550 

.1635 

580 

10434 

0 

65 

.8335 

.2535 

.1625 

565 

10287 

0 

********************************************************************* 

66 

.8260 

.2510 

.1600 

540 

10085 

0 

67 

.8340 

.2550 

.1690 

570 

10212 

0 

68 

.8335 

.2535 

.1575 

465 

9262 

0 

69 

.8255 

.2515 

.1630 

580 

8735 

0 

70 

.8345 

.2530 

.1590 

590 

11000 

0 

********************************************************************* 

71 

.8345 

.2515 

.1650 

545 

9850 

0 

72 

.8330 

.2525 

.1680 

620 

10962 

0 

73 

.8265 

.2530 

.1585 

530 

9913 

0 

74 

.8340 

.2560 

.1670 

600 

10526 

0 

75 

.8260 

.2525 

.1675 

520 

9221 

0 


76 

.8335 

.2535 

.1675 

580 

10245 

0 

77 

.8305 

.2500 

.1640 

600 

10976 

4 

78 

.8315 

.2480 

.1610 

550 

10331 

4 

79 

.8290 

.2475 

.1605 

505 

9535 

0 

80 

.8315 

.2480 

.1570 

570 

10980 

0 


********************************************************************* 


C25-2 




NARMCO task 4 25-PLY UNIDIRECTIONAL SHORT BEAN SHEAR 

FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

81 

.8325 

.2445 

.1585 

540 

10451 

4 

82 

.8315 

.2510 

.1595 

550 

10304 

0 

83 

.8295 

.2450 

.1635 

585 

10953 

4 

84 

.8290 

.2485 

.1610 

600 

11248 

0 

85 

.8255 

.2495 

.1610 

610 

11389 

0 


86 

.8310 

.2495 

.1605 

570 

10676 

0 

87 

.8315 

.2500 

.1615 

500 

9288 

4 

88 

.8315 

.2450 

.1590 

570 

10974 

4 

89 

.8315 

.2490 

.1595 

555 

10481 

0 

90 

.8275 

.2500 

.1640 

585 

10701 

0 


91 

.8240 

.2505 

.1620 

550 

10165 

4 

92 

.8325 

.2505 

.1600 

600 

11228 

4 

93 

.8305 

.2475 

.1600 

595 

11269 

4 

94 

.8275 

.2495 

.1595 

565 

8764 

0 

95 

.8270 

.2500 

.1620 

580 

10741 

0 

*^4***i^«****************ll^***********^******************************** 

96 

.8310 

.2505 

.1600 

540 

10105 

4 

97 

.8300 

.2470 

.1610 

600 

11316 

0 

98 

.8280 

.2440 

.1630 

580 

10937 

4 

99 

.8300 

.2500 

.1615 

570 

10588 

0 

100 

.8310 

.2510 

.1615 

545 

10084 

0 

i(^**A***A******A^*********************i(^******^***A************A******A 

101 

.8230 

.2510 

.1580 

550 

10401 

4 

102 

.8300 

.2505 

.1615 

570 

10567 

4 

103 

.8275 

.2505 

.1565 

583 

11192 

0 

104 

.8330 

.2475 

.1585 

570 

10898 

0 

105 

.8295 

.24 60 

.1625 

605 

11351 

0 

*************^*«*********A***************A*****A**i^*****«***ik******** 

106 

,8275 

.2490 

.1645 

565 

10345 

4 

107 

.8310 

.2500 

.1605 

550 

10280 

0 

108 

.8325 

.2495 

.1615 

540 

10051 

4 

109 

.8310 

.2490 

.1610 

530 

9915 

0 

110 

.8305 

.2495 

.1630 

590 

10881 

4 


111 

.8310 

.2490 

.1600 

575 

10825 

0 

112 

.8280 

.2490 

.1605 

550 

10322 

0 

113 

.8285 

.2495 

.1620 

585 

10855 

4 

114 

.8315 

.2480 

.1590 

550 

10461 

0 

115 

.8290 

.2495 

.1550 

550 

10660 

0 

*******************4******iftA********^**ii^******************ilk********** 

116 

.8305 

.2490 

.1590 

550 

10419 

0 

117 

.8310 

.2440 

.1600 

580 

11142 

0 

118 

.8315 

.2505 

.1590 

5£'. 

10922 

0 

119 

.8285 

.2485 

.1600 

58C 

10941 

0 

120 

.8325 

.2510 

.1595 

57 

10678 

4 


A******************************************************************** 


C25-3 



NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 


FAILURE SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

121 

.8290 

.2490 

.1610 

585 

10944 

0 

122 

.8315 

.2515 

.1625 

550 

10093 

4 

123 

.8305 

.2500 

.1620 

600 

mil 

0 

124 

.8300 

.2490 

.1615 

550 

10258 

0 

125 

.8310 

.2480 

.1595 

555 

10523 

0 


126 

.8315 

.2490 

.1615 

540 

10071 

0 

127 

.8250 ■ 

.247 5 

.1615 

530 

9945 

4 

128 

.8270 

.2505 

.1620 

530 

9795 

4 

129 

.8295 

.2495 

.1615 

610 

11354 

0 

130 

.8335 

.2510 

.1550 

560 

10796 

0 

********************************************************************* 

131 

.8315 

.247 5 

.1610 

570 

10728 

0 

132 

.8295 

.2500 

.1620 

580 

10741 

4 

133 

.814 

.248 

.163 

590 

10946 

0 

134 

.817 

.251 

.160 

545 

10178 

0 

135 

.817 

.245 

.159 

580 

11032 

0 


136 

.815 

.249 

.162 

555 

10319 

0 

137 

.816 

.240 

.151 

600 

12417 

0 

138 

.816 

.250 

.161 

565 

10528 

0 

139 

.817 

.250 

.159 

580 

10943 

0 

140 

.816 

.241 

.158 

565 

11128 

0 


141 

,814 

.249 

.163 

600 

11087 

0 

142 

,815 

.235 

.156 

550 

11252 

0 

143 

.813 

.247 

.164 

590 

10924 

0 

144 

.312 

.249 

.156 

510 

9847 

0 

145 

.818 

.245 

.164 

590 

11013 

0 

********************************************************************* 

146 

.815 

.248 

.164 

580 

10695 

0 

147 

.813 

.250 

.155 

590 

11419 

0 

148 

.815 

.250 

.161 

585 

10901 

0 

149 

.816 

.249 

.160 

530 

9977 

0 

150 

.814 

.250 

.160 

585 

10969 

0 

********************************************************************* 

151 

.816 

.245 

.158 

550 

10656 

0 

152 

.816 

.249 

.161 

575 

10757 

0 

153 

.814 

.247 

.156 

565 

10997 

0 

154 

.817 

.250 

.162 

600 

mil 

0 

155 

.816 

.243 

.152 

570 

11574 

0 

********************************************************************* 

156 

.815 

.250 

.155 

575 

11129 

0 

157 

.815 

.244 

.154 

530 

10579 

0 

158 

,816 * 

.249 

.159 

565 

10703 

0 

159 

.818 

.250 

.157 

570 

10892 

0 

160 

.814 

.253 

.152 

610 

11897 

0 


********************************************************************* 
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NARMCO TASK 4 25-PLY UNIDIRECTIONAI, SHORT BEAM SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

FAILURE 

LOAD 

SHEAR 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

161 

.813 

.247 

.163 

570 

10618 

0 

162 

.816 

.245 

.157 

575 

11211 

0 

163 

.816 

.249 

.158 

510 

9722 

0 

164 

.813 

.248 

.156 

570 

11050 

0 

165 

.819 

.251 

.160 

60S 

11299 

0 


166 

.816 

.250 

.164 

600 

10976 

0 

167 

.819 

.245 

.161 

600 

11408 

0 

168 

.816 

.249 

.164 

550 

10101 

0 

169 

.816 

.247 

.163 

590 

10991 

0 

170 

.815 

.249 

.161 

585 

10944 

0 

AA*AA*AAAAA**AA*A*A**A***AAA**AAA*A*A**AAAA**AAAA*AAAAA*A***AA*AAAAAA 

171 

.816 

.249 

.162 

580 

10784 

0 

172 

.815 

.249 

.157 

590 

11319 

0 

173 

.815 

.245 

.160 

580 

11097 

0 

174 

.818 

.247 

.159 

600 

11458 

0 

175 

.816 

.249 

.162 

565 

10505 

0 

AAAAAAAAAAAAAAi*A*AAAAA*A**A**AA*AA****A****A*****A*AA**AAA*AA*A*AA*** 

176 

.814 

.248 

.156 

575 

11147 

0 

177 

.815 

.250 

.154 

600 

11688 

0 

178 

.815 

.248 

.162 

535 

9987 

0 

179 

.816 

.248 

.153 

590 

11662 

0 

180 

.816 

.246 

.161 

535 

10131 

0 

AAAA*AA**A***A*AAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAA***AA*AA*A*A***AA* 

181 

.815 

.251 

.163 

560 

10266 

0 

182 

.814 

.247 

.164 

600 

11109 

0 

183 

.819 

.250 

.160 

535 

10031 

0 

184 

.814 

.245 

.161 

570 

10838 

0 

185 

.816 

.247 

.159 

595 

11363 

0 

******************* AA**AAAAA*AAAAAA****A**AA*A*AAA*A*A*****A*A AAA* AAA 

186 

.814 

.248 

.158 

590 

11293 

0 

187 

.817 

.249 

.158 

575 

10962 

0 

188 

.814 

.250 

.160 

545 

10219 

0 

189 

.814 

.249 

.159 

565 

10703 

0 

190 

.815 

.251 

.164 

575 

10476 

0 

********************************************************************* 

191 

.818 

.248 

.163 

590 

10946 

0 

192 

.813 

.250 

.157 

545 

10414 

0 

193 

.813 

.249 

.157 

540 

10360 

0 

194 

.815 

.251 

.161 

610 

11321 

0 

195 

.814 

.250 

.161 

570 

10621 

0 

********************************************************************* 

196 

.813 

.251 

.156 

580 

11109 

0 

197 

.816 

.251 

.156 

510 

9769 

0 

198 

.816 

.249 

.162 

530 

10784 

0 

199 

.816 

.251 

.158 

570 

11158 

0 

200 

.815 

.245 

.162 

600 

11338 

0 


C25-5 


NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR 






FAILURE 

SHEAR 


SPECIMEN 

LENGTH 

WIDTH 

THICK 

LOAD 

STRENGTH 


NO. 

IN. 

IN. 

IN. 

LBS. 

PS I 

COND 

201 

.813 

.249 

.161 

605 

11319 

0 

202 

.814 

.248 

.160 

580 

10963 

0 

203 

.813 

.246 

.161 

585 

11078 

0 

204 

.815 

.247 

.162 

590 

11059 

0 

205 

.816 

.248 

.161 

595 

11176 

0 

********************************************************************* 

206 

.818 

.251 

.160 

550 

10271 

0 

207 

.816 

.248 

.157 

555 

10691 

0 

208 

.815 

.248 

.163 

570 

10575 

0 

209 

.815 

.248 

.158 

585 

11197 

0 

210 

.814 

.248 

.159 

560 

10651 

0 


211 

.815 

.250 

.160 

595 

11156 

0 

212 

.815 

.245 

.126 

600 

11338 

0 

213 

.815 

.251 

.162 

600 

11067 

0 

214 

.815 

.248 

.156 

605 

11728 

0 

215 

.814 

.247 

.162 

600 

11246 

0 


216 

.819 

.251 

.161 

600 

11136 

0 

217 

.814 

.248 

.164 

585 

10788 

0 

218 

.815 

.250 

.158 

565 

10728 

0 

219 

.815 

.249 

.164 

600 

11020 

0 

220 

.814 

.251 

.159 

570 

10712 

0 

********************************************************************* 

221 

.816 

.251 

.162 

540 

9960 

0 

222 

.815 

.249 

.158 

580 

11057 

0 

223 

.815 

.249 

.160 

555 

10448 

0 

224 

.816 

.251 

.162 

595 

10975 

0 

225 

r Bl4 

.248 

.169 

565 

10419 

0 

********************************************************************* 

226 

.815 

.247 

.161 

620 

11693 

0 

227 

.814 

.250 

.164 

600 

10976 

0 

228 

.816 

.247 

.158 

590 

11339 

0 

229 

.833 

.252 

.164 

580 

10558 

4 

230 

.835 

.255 

.169 

510 

8893 

4 


****************************************** It************************** 


231 .827 .249 .161 600 11225 4 


C25-6 


TABLE C26 

HERCULES SHORT BEAM SHEAR DEHYDRATION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 


NO. 

IN. 

IN. 

LB. 

PS I 

MPA. 

COND 

1 

0.250 

0.143 

450 

9459 

65 

0 

2 

0.248 

0.141 

625 

13452 

92 

0 

3 

0.248 

0.142 

745 

15922 

109 

0 

4 

0.251 

0.146 

595 

12243 

84 

0 

5 

0.249 

0.143 

560 

11860 

81 

0 

********************************************************************* 

6 

0.250 

0.143 

612 

12839 

88 

0 

7 

0.252 

0.142 

625 

13171 

90 

0 

8 

0.251 

0.144 

695 

14471 

99 

0 

9 

0.250 

0.142 

620 

13124 

90 

0 

10 

0.251 

0.143 

622 

13042 

89 

0 

********************************************************************* 

11 

0.251 

0.146 

600 

12346 

85 

0 

12 

0.250 

0.142 

580 

12278 

84 

0 

13 

0.253 

0.143 

610 

12670 

87 

0 

14 

0.250 

0.151 

695 

13853 

95 

0 

15 

0.250 

0.143 

755 

15839 

109 

0 

********************************************************************* 

16 

0.248 

0.144 

600 

12644 

87 

0 

17 

0.252 

0.143 

635 

13262 

91 

0 

18 

01250 

0.147 

640 

13061 

90 

0 

19 

0.249 

0.142 

670 

14240 

98 

0 

20 

0.253 

0.143 

635 

13209 

91 

0 

********************************************************************* 

21 

0.253 

0.150 

580 

11485 

79 

0 

22 

0.247 

0.147 

655 

13529 

93 

0 

23 

0.250 

0.148 

564 

11432 

78 

5 

24 

0.252 

0.141 

722 

15294 

105 

0 

25 

0.252 

0.151 

735 

14563 

100 

0 


********************************************************************* 
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TABLE C27 

UNION CARBIDE SHORT BEAM SHEAR DEHYDRATION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 


NO. 

IN. 

IN. 

LB. 

PSI 

MPA. 

COND 

1 

0.250 

0.143 

715 

15000 

103 

0 

2 

0.249 

0.144 

760 

15896 

109 

0 

3 

0.250 

0.146 

750 

15410 

106 

0 

4 

0.249 

0.134 

700 

15766 

108 

0 

5 

0.250 

0.145 

720 

14896 

102 

0 

********************************************************************* 

6 

0.248 

0.145 

710 

14838 

102 

0 

7 

0.250 

0.145 

790 

16344 

112 

0 

8 

0.250 

0.143 

745 

15715 

108 

0 

9 

0.250 

0.145 

750 

15570 

107 

5 

10 

0.251 

0.145 

730 

15073 

103 

5 


11 

0.251 

0.142 

785 

16551 

114 

0 

12 

0.250 

0.137 

775 

16970 

117 

5 

13 

0.250 

0.143 

828 

17370 

119 

0 

14 

0.249 

0.148 

792 

16118 

111 

0 

15 

0.250 

0.143 

720 

15104 

104 

0 

***********************4r****ik**********«**********«****************«* 

16 

0.250 

0.142 

840 

17746 

122 

0 

17 

0.250 

0.144 

760 

15920 

109 

0 

18 

0.250 

0.147 

795 

16257 

112 

0 

19 

0.250 

0.144 

778 

16264 

112 

0 

20 

0.251 

0.145 

740 

15332 

105 

0 

********************************************************************* 

21 

0.251 

0.143 

825 

17238 

118 

0 

22 

0.248 

0.142 

830 

17712 

127 

0 

23 

0.249 

0.147 

780 

15982 

110 

0 

24 

0 .■‘49 

0.146 

755 

15629 

107 

0 

25 

0.250 

*********4 

0.144 

825 

17187 

118 

0 


C27-1 



TABLE C28 

NARMCO TASK III SHORT BEAM SHEAR DEHYDRATION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 


NO. 

IN. 

IN. 

LB. 

PS I 

MPA. 

COND 

1 

0.259 

0.163 

655 

11637 

80 

0 

2 

0.256 

0.154 

680 

12911 

89 

0 

3 

0.257 

0.157 

678 

12626 

87 

0 

4 

0.259 

0.163 

680 

12080 

83 

4 

5 

0.259 

0.163 

645 

11516 

79 

4 


6 

0.258 

0.168 

735 

12720 

87 

0 

7 

0.260 

0.168 

738 

12696 

87 

0 

8 

0.259 

0.168 

550 

9509 

65 

0 

9 

0.26C 

0.166 

662 

11546 

79 

0 

10 

0.255 

0.153 

560 

10800 

74 

5 

***A******************d^********************************************** 

11 

0.259 

0.156 

575 

10661 

73 

5 

12 

0.259 

0.151 

555 

10663 

73 

5 

13 

0.258 

0.171 

700 

11899 

82 

4 

14 

0.259 

0.172 

720 

12121 

83 

4 

15 

0.258 

0.171 

578 

9314 

67 

4 

****A***^**A*****************« 

r********« 



^******** 

16 

0.256 

0.169 

675 

11694 

80 

4 

17 

0.259 

0.153 

562 

10683 

73 

5 

18 

0.259 

0.167 

620 

10738 

74 

5 

19 

0.258 

0.170 

655 

11200 

77 

4 

20 

0.258 

0.166 

700 

12280 

84 

4 

********************************************************************* 

21 

0.256 

0.158 

600 

11125 

76 

5 

22 

0.258 

0.170 

680 

11662 

80 

4 

23 

0.258 

0.170 

670 

11479 

79 

0 

24 

0.257 

0.173 

662 

11199 

77 

4 

25 

0.254 

0.167 

k*********4 

655 

11617 

80 

0 



TABLE C2V 

NARMCO TASK IV SHORT BEAM SHEAR DEHYDRATION 


SPECIMEN 

WIDTH 

THICK 

LOAD 

STRESS 

STRESS 


NO. 

TN. 

IN. 

LB. 

PSI 

MPA. 

COND 

1 

0.:’48 

0.161 

560 

10551 

72 

4 

2 

0.248 

0.162 

625 

11727 

30 

0 

3 

0.252 

0.155 

620 

11904 

82 

5 

4 

0.250 

0.161 

665 

12416 

85 

0 

5 

0.250 

0.151 

637 

1?697 

87 

5 


6 

0.247 

0.161 

600 

IISIJ' 

78 

0 

7 

0.248 

0.162 

585 

10976 

75 

0 

8 

0.252 

0.152 

535 

10530 

72 

5 

9 

0.244 

0.148 

470 

9761 

67 

5 

10 

0.251 

0.157 

610 

11646 

80 

0 


******** 

11 

0.251 

0.160 

615 

11508 

79 

0 

12 

0.252 

0.162 

595 

10986 

75 

0 

13 

0.250 

0.143 

590 

12445 

85 

5 

14 

0.251 

0.162 

540 

9990 

68 

4 

15 

0.250 

0.153 

650 

12812 

88 

5 

***********************************^**ifc*****^*********4}MA*^.«********** 

16 

0.250 

0.161 

630 

11739 

80 

0 

17 

0.251 

0.148 

510 

10296 

70 

5 

18 

0.244 

0.163 

650 

12295 

8<» 

0 

19 

0.245 

0.160 

575 

11035 

76 

0 

20 

0.249 

0.148 

595 

12109 

83 

5 

*********4*******«***************************«i%ik*M******************* 

21 

0.250 

0.161 

575 

10714 

73 

0 

22 

0.250 

0.150 

490 

9800 

67 

5 

23 

0.246 

0.139 

475 

10456 

72 

5 

24 

0.252 

0.158 

650 

12268 

84 

0 

25 

0.244 

0.142 

495 

10736 

74 

5 


********************************************************************* 
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Normal and Welbull Cumulative Frequency Plots 
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Table Dl« 




Type of Loading 

blank - tension 

c -> compression 

Nu]id>er of Flies 

8-8 plies 
12 - 12 plies 


Layup type 

u - unidirectional 

c - crossplv ^ ^ « « « « 

(0°,-45® ,+45 , 90° .90 ,+45 ,-45 ,0°) 

Specimen number 

000 - indicates the entire population 


Vendor Identification 

H - Hercules 
UC - Union Carbide 
3N - Narmco Task III 
4N - Narmco Task IV 


ili 



L CUMULATIVE FREQUENCY 



Figure Dl. Normal Hercules Tension 8'-ply Crossply 







NORMAL CUMULATIVE FREQUENCY 



Figure D3. Normal Narmco Task 3 Tension 8-pIy Crossply 







NORMAL CUMULATIVE FREQUENCY 



Figure D5. Nomal Conblned Hamco Task 3 and 4 Tension 8-ply Crossply 







iNO.^MAL CU^.’ULATIVE FREQUENCY 



Figure D9. Monaal Ne--"*o Task 4 Tension 8-ply Unidirectional 




Figure DIO. Norwl Coablned Narnco Task 3 and 4 Tension 8-ply Unidirectional 
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Figure Dll. tiormal Hercules Tension 12-ply Unidirectional 
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NORMAL CUMULATIVE FREQUENCY 



Figure D13. Nomal Namco Task 3 Tensioo 12-ply Unidirectional 
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Figure D14. Normal Narmco Task 4 Tension 12-ply Unidirectional 
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NORMAL CUMULATIVE' FREQUENCY 
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Figure D16. Normal Hercules Compression 12-ply Unidirectional 
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Figure D17. Noraal Union Carbide Compression 12-ply Unidirectional 
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Figure D18. Normal Narmco Task 3 Compression 12-ply Unidirectional 




NORMAL CUMULATIVE FREQUENCY 



Figure D20. Normal Combined Narmco Task 3 and 4 Compression 12-ply Unidirectional 
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Figure D21> Normal Hercules Compression 8-ply Crossply 
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Figure D25. Nonaal Combined Na^co Task 3 and A Compression 8-ply Crossply 
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Figure D27. Nomal Union Carbide Short Bean Shear 
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Figure D29. Normal Narmco TJsisk 4 Short Beam Shear 
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Pigur''; D31. Weibull Hercules Tension 8-ply Crossply 
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Figure D33. Veibull Naraco Task 3 Tension 8-ply Crossply 
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Figure D3S. Welbull Coablned Namco Task 3 and 4 Tenalon 8-ply Croasply 
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Figure D37. Uelbull Union Carbide Tension 8-ply Unidirectional 
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Figure D49. Weibull Namico Task 4 Compression 12-ply Unidirectiona 













Figure D52« ffelbull Union Carbide Compression S'-ply Crossply 
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Figure D54. tfelbull Nansco Task 4 Compression 8-ply Crossply 
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Figure D55. Welbull Combined Narmco Task 3 and 4 Compression 8~ply Crossply 
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Flguv'e D56. Welbull Hercules Short Beam Shear 
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Figure D58. Weibull Narmco Task 3 Short Beats Shear 
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Figure DS9. Welbull Namco Task 4 Short Beaa Shear 
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TIVE FREQUENCY LOWER I5X 



Figure El. Nonul Hercules Tension H-ply Crossply 



3N000C-8 NORMAL CUMULATIVE FREQUENCY LOWER ISX 



Figure E3. Norsal Naraco task 3 Teneloa 8-ply Crossply 




NORMAL CUMULATIVE FREQUENCY LOWER \S% 



Figure E4. Normal Naraco Task 4 Tension 8-i>l7 Crossply 








NORMAL CUMULATIVE FREQUENCY LOWER lS5t 



Figure E7. Nonwl Union Carbide Tension 8-ply Unidirectional 
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Figure E8. Nomal Narmco Task 3 Tension 8-ply Unidirectional 
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Figure E12. Normal Union Carbide Tension 12-ply Unidirectional 
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E17. Normal Union Carbide Compression 12-ply Unidirectional 









CUMULATIVE FREQUENCY LOWER 15X 



Figure E22. Normal Union Carbide Compression 8-ply Crossply 
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Figure E24. Noraal Naraco Hisk 4 Coapresslon 8-ply Crossply 
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Figure B2S. liorael Coablned Naraco Teek 3 and 4 Compression 8-ply Crossply 
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Figure E26* Noraal Hercules Short Beaa Shear 
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Figure E27. Moraal Onion Gerbldo Short Bon Shear 
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Figure E31. Welbull Hercules Tension 8-ply Crossply 
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Figure E32* Uelbull Dnioo Carbide Danslon 8^1y Crossply 
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Figure E33. {felbull Haraco Task 3 Tension S-^ly Crossply 
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Figure E3S. Heibull Combined Naraco Ibek 3 end 4 Tension 8-ply Crossply 
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Figure E37. Welbull Union Carbide Tension 8-ply Unidirectional 
















l 


r 



Figure E44. Welbull Nanaco Task 4 Teuslon 12-ply Unidirectional 
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Figure E4S. Welbull Combined Narmco Task 3 and 4 Tension 12-ply Unidirectional 




Figure E47. Welbull Union Carbide Compression 12-ply Unidirectional 






Figure E48. Welbull Narmco Task 3 Conpresslon 12-ply Ualdlrectional 
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Figure E50. Weibull Combined Namco Task 3 and 4 Compression 12-ply Unidirectional 
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Figure ES2. Vfeibull Union Carbide Coapresalon 8-ply Crosspiy 
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Figure ES3. Welbull Namco Task 3 Conpresslon 8-ply Crossply 
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Figure ES4. Uelbull Naraco Task 4 Conpression 8-ply Crossply 
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Helbull Coablned Nanco Ibsk 3 and 4 Conpression 8-ply Crossply 
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Figure ES6. ilelbull Itercules Short Bean Shear 
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Figure B57. Metbull Dnloo Carbide Short Beam Shear 
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Figure E59. Weibull Namco Task 4 Short Beam Shear 
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Figure E80. Welbull Combined Narraco Task 3 and 4 Short Beam Shear 




